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1
FRAMELESS ENCLOSURE ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATION 5

This is a continuation-in-part application to a United
States Patent Application entitled “Support Spacer
Apparatus”, Ser. No. 093,173, ﬁled Nov. 13, 1979 and

now pending.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to the field of
improving the heat transfer resistance of a paneling
system in which insulation material is confined between
construction members, and more particularly, but not
by way of limitation, to a frameless enclosure assembly
providing improved insulating qualities to pre-engi-
neered buildings and the like.

2. Discussion of the Prior Art

The pre-engineered building industry has developed
into a multi-billion dollar segment of the building con-
struction industry in the United States, and it has experi-
enced an increasingly greater share of the construction 55
industry budget throughout the world. The established
method of erecting the roof or wall of a pre-engineered
building is to erect the primary structural members:
attach the secondary structural members to the primary
structural members; secure the appropriate bracing 10
members; roll blanketf-type insulation across the second-
ary structural members and temporarily secure the insu-
lation in place by weights or some securing means;
dispose panel members over the blanket insulation; and
connect the panel members and secondary structural ;s
members together by fasteners that penetrate the blan-
ket insulation. |

Typically, attachment of roof panel members is per-
formed by workmen who stand on top of the roof panel
members and insert fasteners through the roof panel 44
members to attach them to the underlaying secondary
structural members (sometimes referred to as purlins).
Similarly, the wall panel members are attached to the
underlaying secondary structural members (sometimes
referred to as girts) by externally positioned workmen 45
who must insert fasteners through the wall panel mem-
bers and anchor them to the girts.

The insulation of a pre-engineered building in the
above described manner presents a major problem in

10

15

20

the construction of such buildings. As the fasteners are 5

installed through the panel members, the underlaying
blanket insulation is compressed between the panel
members and the underlaying secondary structural
members as the fasteners are attached thereto. This
compression 1s undesirable, as such reduces the thermal 55
effectiveness of the blanket insulation. Furthermore, the
purpose of the fasteners is to secure the panel members
and to transfer load from the panel members, which is
usually the exterior sheathing, to the secondary struc-
tural members. This load creates stresses that may be 60
tension, shear or compressive stress. As to the latter,
compressive stress is created by inwardly directed live
loads which are transferred through the blanket insula-
tton, which is normally a compressible but non-elastic
material. As the panel members move relative to the 65
secondary structural members during the life of the
building, looseness occurs around the fasteners, and it is
difficult, if not impossible, to maintain a water tight

2

connection at the points where the fasteners penetrate
the panel members.

Prior art solutions offered to this problem of com-
pressed insulation have included the provision of elastic
insulation boards that are disposed between the insula-
tion and the panel members. These insulation boards are
located such that the fasteners are caused to penetrate
the boards before penetrating the insulation, and as the
fasteners are anchored to the underlaying secondary
structural members, the insulation boards spread the
compressive load of the fasteners over a larger area of
the insulation to reduce the amount of compressive
reduction of the insulation thickness. While this is an
improvement over the previously described method, it
still has a number of shortcomings. Among these is the
fact that the blanket insulation is still compressed be-
tween the insulation boards and the underlaying sec-
ondary structural members, and since the insulation
boards are normally made of compressible material, the
insertion of the fasteners still tends to crush the insula-
tion boards as well. This in turn results in a number of
detrimental features, which are discussed in more detail
in my earlier U.S. Patent Application entitled “Support
Spacer Apparatus”, Ser. No. 093,173, filed Nov. 13,
1979.

One serious problem with the use of insulation boards
in addition to the blanket insulation is the creation of
vold spaces between the panel members and the blanket
msulation at the edges of the insulation boards as such
void spaces are detrimental from a heat transfer resis-
tance standpoint. Further, the insulation of panel mem-
bers with the added insulation boards has complicated
the erection of pre-engineered buildings. The natural
elements, including wind, frequently dislodge the insu-
lation boards before the overlaying panel members can
be properly positioned, or the insulation boards are
dislodged by the panel members as the panel members
themselves are being positioned. |

The pre-engineered buﬂdmg industry has ad0pted the
use of “diaphragm action™ to resist wind loads on a
building. Diaphragm action requires that force parallel
to the plane of a panel be transferred through the fasten-
ing system to the underlaying secondary structural
members. While the use of insulation boards has helped
somewhat in regard to increasing the thermal effective-
ness of the blanket insulation, it remains that the dia-
phragm action on the panel members causes the load to
be transferred directly through the insulation, and the
problem of maintaining watertight seals around the
fasteners continues even with the use of such insulation
boards.

The patent issued to Taylor, U.S. Pat. No. 3,394,516,
taught the use of a spacer between the panel members
and the secondary structural members to prevent the
panel members from being pulled so close to the sec-
ondary structural members as to crush or compress the
insulation. The Taylor spacer had a plurality of pointed
legs that served to penetrate the insulation, and sheet
metal screws passed through the panels members and
the spacers to secure the panel members to the second-
ary structural members. However, while the Taylor
spacer substantially reduced the amount of compressive
reduction of the insulation, the Taylor spacer afforded a
heat conducting bridge between the secondary struc-
tural members and the panel members.

While the Taylor spacer did provide a mechanism for
transferring the stress between the panel members and
the supporting secondary structural members, the
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spacer legs of the Taylor spacer, being independent to
the fasteners, could more to some degree relative to the
supporting secondary structural members, thus permit-
ting some fretting of the fasteners with the panel mem-
bers. This movement can lead to a deterioration of both
the watertightness of the fasteners and the thermal bar-
rier as the insulation next to the pointed legs 1s spread
about. Also, depending upon the type of vapor barrier
provided by the insulation, penetration of the insulation
by the Taylor spacer in some instances may prove diffi-
cult to effect without substantially compressing the
insulation material while piercing the insulation facing,
such as when a vinyl facing is provided. Finally, instal-
lation of the Taylor spacer required the placement of
appropriately disposed holes in the secondary structural
members for receiving the screw members which serve
to secure the spacer.

There have been other problems associated with the
above described prior art technique of insulating pre-
engineered buildings. Clearly, it is highly desirable to
create a substantially uniform, effective resistance to
heat transfer in building roofs and walls, and this may be
accomplished by applying a uniform thickness of nsu-
lating material over the building surface, usually re-
ferred to as the “building envelope”. A uniform resis-
tance eliminates thermal short-circuits, reducing air
conditioning and heating costs.

It is clear that the use of compressible blanket insula-
tion has in the past had some inherent disadvantages,
various other materials have been pursued in an effort to
provide uniform, effective resistance to heat transfer
throughout the walls and roofs of buildings, including
pre-engineered buildings. However, this has been diffi-
cult since a building is basically a structural element,
and materials having good structural characteristics are
normally poor thermal insulators. Good thermal insula-
tors, on the other hand, normally are structurally weak.
Because of this, designers have attempted to interweave
materials having good structural characteristics with
those which have good insulating characteristics to
create a more effective building envelope. Among the
various prior art solutions are structural surfacing mate-
rials such as steel or concrete with *“spray-on’’ materials
such as isocyanurate or similar foams field-applied on
the inside or outside of the structural surface matenal.
Spray-on materials have the potential advantage that
they cover the building surface, regardless of 1ts config-
uration, in a relatively uniform manner. While this
method eliminates thermal short-circuits, the spray-on
materials also have numerous shortcomings. Among
these are high costs resulting from the field labor in-
volved, poor quality control which frequently leads to
inadequate bonding so that the insulation often delami-
nates, and project delays because of inclement weather
conditions.

Another prior art solution is represented by the pan-
eling systems which are factory or field assembled and
composed of various combinations of materials. Among
the paneling systems that have been tried are laminated
systems composed of one or more rigid facing materials
with an appropriate semi-rigid insulation attached to the
rigid material for support. These systems usually have
metallic facings and use foams such as urethane. A few
systems have been designed which are composed of
only one facing material, such as plywood, and one
semi-rigid insulation, such as urethane. While these
paneling systems have been generally acceptable, their
cost is high and they are subject to damage during trans-
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portation and erection. In most instances, thermal short-
circuits, while lessened, still exist. Examples of such
panel systems may be found in U.S. Pat. Nos. 4,147,004;
4,104,840; 3,672,951; 3,667,180; 3,535,844; 3,479,784;
and 3,399,503.

Other paneling systems of this type have used rela-
tively dense batt insulation of the glass fiber type and
usually rely on perimeter framing of some type to hold
the insulation in place. The insulation either has to be
strong enough to support its own weight without grad-
ual crushing, or friction support must be employed.
Friction from the insulation itself is often inadequate to
hold the insulation in place, and as a result of vibration
from wind or transportation, the insulation often be-
comes dislodged. The insulation itself is structurally
weak and even pins or other support protrusions 1nto or
through the insulation will not serve to prevent the
insulation from settling when it is used in a vertical wall.
In the past, this type of paneling system has been rela-
tively expensive and has not solved the problem of
preventing thermal short-circuits through the insula-
tion. The perimeter framing usually consists of two
sides and one each top and bottom member. These type
of paneling systems are sometimes referred to as sand-
wich panels as they normally have front and back cov-
ers, and in most instances, present thermal inefficiencies
at the panel sides and ends. In an attempt to reduce
these thermal inefficiencies, the prior art abounds with
complex side joints which make the sandwich panel
solution even more expensive. Examples of such panel-
ing systems may be found in U.S. Pat. Nos. 4,0120,123;
4,107,892: 3,747,583; and 3,377,760.

Of all of the insulation methods attempted, the use of
compressible blanket insulation remains to be the least
expensive and most effective means of insulating a
building structure, which accounts for its wide accep-
tance in the building industry. Of course, blanket insula-
tion is totally effective only if the design of the building
structure provides for the use of the.insulation in such a
manner that the blanket insulation’s full thickness is
maintained, and it remains dry. Typical blanket insula-
tion used in the building industry consists of a light-
weight, highly compressible, structurally weak insulat-
ing material laminated to a lightweight, relatively high
tensile impervious facing membrane that is used to
place, support and maintain the insulation in a predeter-
mined position. The combination of insulation layer and
facing material is normally positioned and maintained in
place by applying tensile or restraining forces to the
facing material through a friction connection. In normal
practice, that friction connection compresses the insula-
tion, as discussed hereinabove, and this compression
materially reduces the effectiveness of the insulation.
Past attempts to use the facing membrane of the blanket
insulation as a structural retainer have met with limited
success, such as in U.S. Pat. No. 4,147,003, which yet
presents serious thermal inefficiencies by the required
compression. of the insulation at each side of the panel
resulting in serious thermal inefficiencies.

Among the principal reasons that past uniform thick-
ness paneling systems have not used the relatively inex-
pensive, but effective faced blanket insulation in its full
thickness, is that prior art attempts have not had an
effective means of applying tensile or holding force to
the insulation facing. In most instances, the faced blan-
ket insulation has been clamped between the panel and
the underlaying structural members. This serves the
dual purpose of transferring load from the panel
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through the insulation to the underlaying structural
system while securing the insulation in place. However,
the clamping of the insulation between the panel and the
underlaying structural system results in serious thermal
inefficiencies. In addition, this method of clamping the

facing material results in non-uniform tensile stress

being created in the facing material, and this leads to
wrinkles across the facing of the blanket insulation
which, when the facing material is visible in the interior
of the building, provide poor appearance. This non-

uniform tensile stress results because the panel is nor-

mally compressed against the underlaying structural
members by fasteners, and the beam strength of the
panel between fasteners is insufficient to exert adequate

10

frictional force on the insulation facing to spread the !°

tensile load in the facing uniformly across the width of
the insulation.

A commonly practiced technique is to clamp blanket
insulation at the base of a wall panel, which results in
compressing the insulation and reducing its thickness at
its base. In most instances, the insulation is simply cut
Just below the bottom of the wall panel and the end of
the insulation is exposed to rain, snow and other mois-
ture. As a result, the insulation “wicks” water into the
body of the insulation for a considerable distance along
its length. This water further decreases the thermal
efficiency of the insulation, and also results in corosion
of panel, base angle and other supporting parts. The
uneven tensile stress exerted on the base of the blanket
insulation also has a detrimental effect in that those
areas subject to excessive stress tear and are more easily
punctured, resulting in poor appearance and inadequate
vapor barriers.

SUMMARY OF THE INVENTION

The present invention provides an improved insulat-

20
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less enclosure assembly for enclosing and insulating a
building structure.

Yet another object of the present invention, while
achieving the above stated objects, is to provide an
improved panel system which utilizes the structural
characteristics of a flexible membrane while maintain-
ing substantially uniform resistance to heat transfer
throughout the length of the panel system.

A further object of the present invention, while
achieving the above stated objects, is to provide an
improved panel system which utilizes the structural
characteristics of a flexible membrane as a support for
insulation material while maintaining uniform stress in
the membrane and eliminating or substantially compen-
sating for any compression of the insulation material.

Still another object of the present invention, while
achieving the above stated objects, is to provide an
improved panel system in which load is transferred
from a panel member through a compressible insulation
layer to underlaying portions of a structural assembly
while minimizing the diminution of heat transfer resis-
tance at the connections between the panel member and
the structural assembly.

Another object of the present invention, while
achieving the above stated objects, is to provide an
improved vapor barrier in the building envelope of a

- structure.
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ing assembly and method in which the facing membrane

of blanket type insulation is used effectively to serve as
a structural retainer to keep the insulation material in
place and to provide an improved vapor barrier, a mem-
brane retaining assembly providing uniform tensile
stress distribution in the facing membrane while main-
taining substantially uniform thickness of the msulatmn
material throughout its length.

The present invention provides a frameless enclosure
assembly for enclosing and insulating a building struc-
ture and comprises a flexible facing membrane, a mem-
brane attaching assembly attaching a first end of the
facing membrane to a first support portion of the build-
ing’s structural assembly and attaching a second end of
the facing membrane to a second support portion of the

structural assembly, a compressible insulation layer

connected to an insulation support side of the facing
membrane, a panel member positioned substantially
parallel to the insulation layer to dispose the insulation
layer between the panel member and portions of the
underlaying structural assembly, and a panel securing
assembly securing the panel to the underlaying struc-
tural assembly and extensive through the insulation
layer to transfer load from the panel member to the
structural assembly while the insulation layer retains a
substantially uniform resistance to heat transfer.
Accordingly, an object of the present invention is to
provide an improved panel assembly for enclosing and
insulating a building structure. |
Another object of the present invention, while
achieving the above stated object, is to provide a frame-
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Still yet another object of the present invention,
while achieving the above stated objects, is to provide
an mmproved frameless enclosure assembly and method
of construction of same that will minimize the cost of
enclosing and insulating a building structure while in-
creasing the heat transfer resistance of the structure,
and further, while providing ease of installation, mini-
mizing upkeep expense and improving the appearance
of the insulation envelope.

Other objects, features and advantages of the patent
invention will become clear from a reading of the fol-
lowing detailed description when read in conjunction
with the drawings and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a semi-detailed, partial perspective view of
the mside of a pre-engineered building structure depict-
ing the use of a plurality of frameless enclosure assem-
blies constructed in accordance with the present inven-
fion. |

FIG. 2 1s a semi-detailed, cutaway end view of por-
tions of wall and roof sections of the building structure
of FIG. 1. o

FIG. 3A is a semidetailed, enlarged cutaway view of
the eave strut of the building structure of FIG. 2.

FIG. 3B 1s yet a further enlargement depicting the
insulation hooking member and retaining lip member
depicted in FIG. 3A.

FIG. 4 1s a semi-detailed, cutaway end view of the
lower portion of a frameless enclosure assembly and a
building foundation similar to that depicted in FIG. 2.

FIG. 5 1s a plan view of the abutment joint taken at
5—3 in FIG. 1.

FIG. 6 is a semi-detailed, cutaway end view depiction
of the construction features of a pre-engineered building
structure incorporating a modification to the frameless
enclosure assembly depicted in FIG. 1.

FIG. 7 is a semidetailed, partial cutaway elevational
view depicting a modification to the lower portion of
the frameless enclosure assembly depicted in FIG. 4.



4,361,993

7

FIG. 8A is a depiction of the end portion of a blanket
insulation roll having an end portion of the insulation
layer removed from the facing membrane.

FIG. 8B depicts the attachment of the blanket insula-
tion to a base plate member. -

FIG. 9 is a semi-detailed, cutaway deplctlon of a
modification to the eave strut depicted in FIG. 3A.

FIG. 10 is a partial cutaway perspective view of a
panel securing assembly utilized to attach the panel
member of the frameless enclosure assembly to the
underlaying structural assembly.

FIG. 11 is an elevational partial cutaway view of a
column member portion of the panel securing assembly
depicted in FIG. 10 as connected to a structural support
member and with the insulation removed to clearly
show the structure.

FI1G. 12A is a depiction of one end of an insulation
batting which has been cut along its insulation layer at
predetermined intervals.

FIG. 12B depicts one of the segments of the insula-
tion batting of FIG. 12A which has been crushed to
form an end tab portion.

FIG. 13A is a schematical depiction of an extended
blanket insulation roll having insulation hooking mem-
bers attached thereto at predetermined intervals; FIG.
13B is an alternate hooking member structure; and FIG.
13C depicts the blanket insulation in its rolled form.

FIG. 14 is a semi-detailed, elevational view of por-
tions of a purlin to which is attached modified support
apparatuses for supporting the roof panel members.

FIG. 15 is a cross-sectional view taken at 15—13 in
FIG. 14.

- FIG. 16 shows a non-slip connection between over-
lapping support spacers and a shear connector.

FIG. 17 is an enlarged, partial cutaway view of an
overlapping joint of support apparatuses as depicted in
FI1G. 14.

FIG. 18 is a semi-detailed, partial cut away view
taken along 18—18 in FIG. 17.

DESCRIPTION

Referring to the drawings in general, and in particu-
lar to FIG. 1, shown therein and designated by the
numeral 10 is a portion of a pre-engineered building
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constructed in accordance with established methods of 45

erection and as modified by using the concepts of the
present invention. The pre-engineered building 10 com-
prises a structural assembly 12 which includes the foun-
dation 14, a plurality of column members 16 (only one
column member i1s shown in FIG. 1) which are bolted to
the foundation 14 and extend generally vertically there-
from, and a plurality of rafter members 18 (only a por-
tion of one rafter member is shown in FIG. 1) which are
boltingly attached to, and supported by, the upper ends
of the column members 16. The structural assembly 12
also includes a plurality of secondary structural mem-
bers comprised of girt members 20 and purlin members
22 that are supported respectively by the column mem-
bers 16 and the rafter members 18. An eave strut or edge
purlin 24 is disposed at the lower end of the rafter mem-
bers 18 (or at the upper ends of the column members

50

55

60

16). The structural assembly 12, as described, 1s conven-

tional construction detail for pre-engineered buildings,
and as such is well known, further construction details
need not be described herein.

My earlier filed U.S. patent application entitled “Sup-
port Space Apparatus”, Ser. No. 093,173, filed Nov. 13,
1979, describes the conventional method of insulating a

65
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pre-engineered building, such as the pre-engineered
building 10 shown in part in FIG. 1, and 1t will be suffi-
cient herein to incorporate the disclosure of that patent
application by reference. As discussed therein, blanket
insulation 26, sometimes hereinafter referred to as insu-
lation batting, is positioned over the secondary struc-
tural members (the girt members 20 and the purlins 22),
and a plurality of corrugated wall panel members 28
and roof panel members 30 are positioned directly adja-
cent to the insulation 26 and secured to the underiaying
secondary structural members. Typical prior art prac-
tice was to secure the panel members 28, 30 directly to
the underlaying secondary structural members 20, 22,
but this caused the insulation to be compressed at the
connection points,. creating numerous “thermal short-

circuits” through the insulation to the panel members.

My U.S. Patent Application Ser. No. 093,173 (Nov. 13,
1979) solved this problem by providing a support spacer
apparatus which served to penetration the insulation
without crushing it and to which the panel members 28,
30 are secured. This feature is shown in FIG. 1 which
shows a row of support spacer apparatuses 32 disposed
in end-to-end relationship and connected to the purlin
22. Turning to FIG. 2, 1t will be noted that the support
spacer apparatuses 32 also serve to connect the wall
panel members 28 to the secondary girt members 20 and
to the eave strut 24 in a manner which does not com-
press the blanket insulation 26. The support spacer ap-
paratuses 32, which serve as insulation bridges, will be
discussed more fully hereinbelow.

As pointed out above, typical prior art practice in the
installation of roll blanket insulation utilized conven-
tional clamping methods to secure the blanket insulation
26 in place. Most frequently, once temporarily posi-
tioned over the secondary structures (the girts 20 and
the purlins 22, 24), the panel members 28, 30 were sim-
ply placed over the blanket insulation 26 and bolted to
the underlaying structural system 12. Often, the ends of
the insulation 26 would be allowed to drape outwardly
from the ends of the panel members 28, 30, and even
when the ends were trimmed back, these protruding
ends serve to draw moisture into the body of the insula-
tion by osmotic wicking action. Certainly, the multiple
constriction points along the length of the blanket insu-
lation resulted in a large amount of heat loss through the
walls and roof even though the building had been mnsu-
lated.

The present invention provides construction tech-
niques which serve to eliminate or controllably reduce
constriction of the insulation blanket 26, or in some
cases, to compensate for any constriction caused during
erection of the pre-engineered building 10.

As shown in FIG. 1, the pre-engineered building 10
depicts a typical case in which the blanket insulation or
batting 26 serves to form the inside wall 34 and the
ceiling 36 as widths of the blanket insulation are placed
in edge-to-edge abutment. Such walls 34 and ceilings 36
in prior art structures were unsightly due to severe
sagging caused by uneven tensile stresses created in
hanging the blanket insulation, a problem the present
invention also solves.

Blanket insulation, such as depicted by the insulation
26, normally comprises an insulation layer of compress-
ible mineral or chopped glass fiber insulation (such as
fiberglass) which 1s bonded to a flexible facing mem-
brane. The facing membrane may consist of one or
more thin layers of materials such as aluminum foil or
vinyl plastic which serve a decorative purpose as well
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as providing a vapor membrane barrier for the building
envelope. A typical blanket or batting insulation 1s made
by CleCon Incorporated, of Cleveland, Ohto, and des-
ignated CF304 VSF, which is a product comprising a
laminated facing membrane made of a layer of vinyl, a
layer of fiberglass scrim, and a layer of aluminum foil.
Bonded to the facing membrane is a thick layer of com-
pressible fiberglass material.

The frameless enclosure assembly of the present in-
vention is depicted in FIGS. 1 and 2 by the numeral 49
as forming the wall 42 of the pre-engineered building
10, and is supported by the structural assembly 12. The
blanket insulation 26 comprises a membrane 44, of the
type discussed above, and has a first end 46, a second
end 48, an insulation support side 50 and an exposed side
52. An insulation layer 54 of compressible insulation
material is supported by the insulation support side 50 of
the facing membrane 44, and the insulation layer 54 has
a first layer end 56 and a second layer end 58. The
insulation layer 54 is attached to the facing membrane
44 and extends the length of the facing membrane 44
such that the first layer end 56 is disposed near the first
end 46 of the facing membrane 44, and the second layer
end 58 is disposed near the second end 48 of the facing
membrane 44.

A membrane attaching assembly 60, sometimes
herein referred to as an insulation attaching assembly,
serves to attach and extend the facing membrane 44
substantially taut between a first support member and a
second support member as follows. The first support
member in FIG. 2 is the foundation 14, and the mem-
brane attaching assembly comprises a base plate mem-
ber 62 which is connected to the foundation by bolts
(not shown). The attachment of the first end 46 of the
facing membrane 44 to the base plate 62 can be achieved
in a number of ways, as will be discussed more fully
hereinbelow. One such attaching technique is depicted
in FIG. 4 in which the base plate member 62 has a
retaining lip portion 64 which is supported by the first
support member, or the foundation 14. An insulation
hooking member 66 is connected to the facing mem-
brane 44 and is engageable with the retaining lip portion
to connect the first end 46 of the facing membrane 44 to
the plate member 62 so that the facing membrane 44 is
uniformly gripped along its width at the first support
member 14. The insulation hooking member 66 may be
a solid member having a hooked shape and which 1is
bonded to, and extensive along, the width of the facing
membrane 44, or a plurality of hooking portions may be
bonded to the facing membrane at predetermined
spaced intervals along the width of the facing mem-
brane such that all of the hooking portions can be
brought into hooking engagement with the retaining lip
portion 64 of the base plate member 62. Preferably, the
dimensions and arrangements of the interlocking retain-
ing lip portion 64 and the insulation hooking member 66
are predetermined such that the first layer end 56 can be
brought into abutting relationship with the base plate
member 62 in a controlied manner preventing any dimi-
nution of the thickness of the insulation layer 54. That
is, the insulation hooking member 66 is disposed a pre-
determined distance from the end of the insulation bat-
ting 26 so that the facing membrane 44 and the first
layer end 56 of the insulation layer 54 extending past the
insulation hooking member 66 retains substantial rigid-
ity such that the first layer end 56 of the insulation
batting 26 can be forced against an adjacent object in a
controlled manner while maintaining the thickness di-
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mension of the insulation end 46 substantially uniform
therealong.

It will be noted that the second end 48 of the facing
membrane 44 is connected to the second support mem-
ber, which in FIG. 2 is the eave strut or end purlin 24,
in the manner more clearly shown in FIG. 3A. As
shown therein, the membrane attaching assembly 60
further comprises a retaining lip member 68 attached to
the second support member, or that is the end purhn 24,
and an insulation hooking member 70 is connected to
the second end 48 of the facing membrane 44 and 1s
engageable with the retaining lip member 68 to connect
the second end 48 of the facing membrane 44 to the
second support member so that the facing membrane 44
is uniformly gripped along its width at the second sup-
port member. The retaining lip member 68 and the
insulation hooking member 70 are shown 1n enlarged
detail in FIG. 3B which shows the retaining lip member
68 attached to the end purlin 24 via a plurality of boits
72 (only one bolt is shown). The insulation hooking
member 70 may be bonded to the facing membrane 44
as discussed above for the hooking member 66. Prefera-
bly, the retaining lip member 68 has a first lip portion 74
and a second lip portion 76 which are selectively enga-
gable with the insulation hooking member 70; the provi-
sion of a plurality of interlocking members such as the
first and second lip portions 74, 76 of the retaining hip
member 68 provides a selection of such members to
engage the insulation hooking member 70 so that the
tension in the facing membrane 44 can be selectively
adjusted. That is, since the tolerances on dimensions in
the erection of pre-engineered buildings causes some
variableness in the dimension between any selected first
and second support members (such as the foundation 14
and the end purlin 24) at any given position along the
building 10, it is well to have the capability of adjusting
the tautness or tension in the facing membrane 44 by
selecting one of a plurality of lip portions to which the
insulation hooking member 70 can be engaged. Of
course, it will be recognized that only one of the retain-
ing lip member 68 and the insulation hooking member
70 need be provided with plural interlocking members
in order to provide the capability of adjusting the taut-
ness or tension in the facing membrane 44. As was dis-
cussed for the insulation hooking member 66, the retain-
ing lip member 68 and the insulation hooking member
70 should extend substantially the width of the facing
membrane 44 so as to provide uniform gripping of the
facing membrane 44 along the second support member
24.

The extension of the facing membrane 44 between the
first support member (the foundation 14) and the second
support member (the end purlin 24), since the insulation
layer 54 is bonded to the facing membrane 44, serves to
extend the insulation layer 54 in the same manner. Next,
a panel member is to be positioned substantially parailel
to the insulation layer 54 so that the insulation layer 54
is disposed between the panel member 28 and the under-
laying structural member 12 which is comprised of the
grits 20 and the end purlin 24. A plurality of panel se-
curing assemblies are provided for securing the panel 28
to the underlaying structural assembly 12, the require-
ment of which being that the panel securing assemblies
extend through the insulation layer 54 in such a manner
that the panel securing assemblies transfer load imposed
upon the panel member 28 to the secondary structural
assernbly 12 without substantially disturbing the insula-
tion layer 54. That is, load imposed on the external
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panel members 28, such as wind load, is transferred to
the structural assembly 12 via the panel securing assem-
blies 1n the form of tension, sheer or compressive stress
imparted therein, and although the load is transferred
through the insulation layer 54, this must be performed
while maintaining the original insulation quality of the
insulation layer 54. In other words, while the structural
assembly 12 is receiving stress from the transference of
load via the panel securing assemblies, the insulation
layer 54 will substantially uniformly retain its resistance
to heat transfer.

Preterably, the panel securing assemblies that serve
to connect the wall panel members 28 to the underlay-
Ing structural assembly 12 comprises a plurality of sup-
port spacer apparatuses such as is taught in my earlier
filed U.S. Patent Application entitled “Support Spacer
Apparatus”, Ser. No. 093,173, filed Nov. 13, 1979. A
depiction of the use of a support spacer apparatus 80
occurs in FIG. 10. Shown therein is a purlin or girt 82

10

15

which represents a portion of the structural assembly of 20

a pre-engineered building. A layer of blanket insulation
26A 1s disposed over the purlin or girt 82 and comprises
a flexible facing membrane 44A to which is bonded an
insulation layer 54A. The insulation 26A is shown par-
tially removed at 84 so as to show the connection of the
support spacer apparatus 40 to the underlaying purlin or
girt 82. Each of the support spacer apparatuses 80 is
attached to the underlaying structural assembly via
fastener assemblies 86 that extend through the insulation
material 26a and attach to the purlin or girt 82.

The support spacer apparatus 80 comprises a channel
shaped spacer member 88 having an upper first support
surface 90 and a lower, oppositely disposed second
support surface 92. The spacer member 88 has a plural-
ity of fastener apertures 94 communicating through it
from the first support surface 90 to the second support
surface 92. One end 96 of the spacer member 88 is
shaped in the form of a protruding tang 98. When a
plurality of support spacer apparatuses 80 which are
identically constructed to the support spacer apparatus
80 are placed in end-to-end alignment, the protruding
tang 98 1s shaped to be received in the channel web of
the adjacent support spacer apparatus; this provides for
end-to-end alignment of a plurality of support spacer
apparatuses to interjoin to provide a continuously ex-
tending upper or first support surface 90 along the
length of the supporting purlin or girt 82. This interjoin-
ing feature serves to provide stability of the support
spacer apparatuses 80 supported by a single purlin or
girt 82, and further, this interlocking feature of the
support spacer apparatuses 80 serves to provide a guide
means for a workman as he interlocks each support
spacer apparatus 80 to those already attached to the
underlaying structural assembly during insulation.

As shown in FIG. 10, a panel support bridge 100 is
provided at the overlapping edges of adjacent panel
members 28A. The panel support bridge 100 has a
bridge portion 102 which is supported at its opposite
ends on the first support surface 90 by attachment of
chip extensions disposed in appropriately disposed slots.
The bridge portion 102 is configured to have a profile
which will mate with the overlapping edges of the panel
members 28A, and the panel members 28A are attached
to the panel support bridge 100 via conventional bolts
(not shown) after a sealant is disposed therebetween.

While each support spacer apparatus 80 has a plural-
ity of fastener assemblies 86 which are designed to pene-
trate the insulation material 26A, only one of the fas-
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tener assemblies 86 i1s shown in FIG. 10, and is shown in
more detail in FIG. 11 which is an enlarged, partial
cutaway detailed depiction of the spacer member 88
attached to the purlin or girt 82. The fastener assembly
86 depicted in FIG. 11 comprises a column member 110
having a first end 112 and a second end 114, the column
member 110 also having a bore or channel way 116
extending from the first end 112 to the distal second end
114. The fastener aperture 94 is tubulated such that the
internal surface of the fastener aperture 94 is flared
away from the first support surface 90 to provide a
peripheral ridge 118 extending from the second support
surface 92. The first end 112 of the column member 110
is flared and dimensioned to receive the ridge 118 there-
within, and the column member 110 is secured to the
spacer member 88 in any convenient manner, such as by
welding or by a friction fit of the ridge 118 and the
flared first end 112.

The fastener assembly 86 also comprises an elongated
fastener member 120 which has a first end 122, a body
portion 124 and a second end 126. The first end 122 has
a bolt head configuration and is optionally provided
with a washer 128. The second end 126 serves as a
selfdrilling/self-tapping screw and provides a drill bit
end 130, the body portion 124 having a threaded portion
132 disposed in near proximity to the drill bit end 130.
This design of the fastener 86 provides for the attach-
ment of the fastener member 86 to an underlaying struc-
tural assembly at a randomly selected location by the
application of rotational energy to the first end 122 to
effect attachment of the second end 126 to the structural
assembly. -

As depicted in FIG. 11, the fastener member 120 is
disposed with its body portion 124 extending through
the fastener aperture 94 and the channelway 116. The
second end 114 of the tube column 70 is slightly tapered
so as to partially close the channelway 116 sufficiently
to receive the drill bit end 130 in a friction fit therewith,
permitting the distal second end 126 to partially pro-
trude from the end of the channelway 116. This ar-
rangement provides for the retention of the fastener
member 120 in an assembled position with the tube
column 110 in a ready profile for penetration of the
insulation material 26A and for securement to the purlin
or girt 82.

The fastener assembly 86 is shown in FIG. 11 in its
attached position, meaning that the fastener assembly 86
has been actuated to interconnect the support spacer
apparatus 80 and the purlin or girt 82. That is, the fas-
tener member 120 1s shown after it has drilled a hole by
forcefully rotating its first or headed end 122 with an
appropriately sized wrench while the drill bit end 130 is
engaged with the flange of the purlin or girt 82. Once
the drill bit end 130 has drilled through the flange of the
purlin 82, the continued rotation of the first end 122
causes the threaded portion 132 to engage the newly
drilled hole, and further rotation of the fastener member
120 1s performed until the distal, second end 114 of the
column member 110 is brought into contact with the
flange of the purlin 82. At this point, the first or headed
end 122 of the fastener member 120 and the washer 128
(if provided) has been brought into pressing engage-
ment with the top or first support surface 90 of the
support spacer apparatus 80. This result is effected by
determining the dimensional proportions of the fastener
assembly 86 such that the threaded portion 132 of the
fastener member 120 retains threading engagement with
the flange of the purlin 82 when the second end 114 of
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the column member 110 comes into pressing engage-
ment with the flange. Furthermore, the dimensional
proportions of the fastener assembly 86 are established
such that the distance between the top surface of the
purlin 82 and the second support surface 92 of the sup-
port spacer apparatus 80, once the fastener member 120
is adequately tightened to the purlin 82, is normally
approximately equal to the thickness of the insulation
blanket 26A. Of course, it will be recognized that the
dimensional proportions of the fastener assembly 86 can
be altered as required to accomplish any desired dimen-
sional relationship to the insulation being installed. For
example, there may be installations in which some con-
striction of the insulation is permissible or even desired,
and the amount of constriction may be eliminated or
controllably reduced to any desired amount.

The compressible insulation layer 54A is omitted in
FIG. 11 in order to more clearly show the details of the
fastener assembly 86. However, the flexible facing
membrane 44A is depicted against the flange of the
purlin or girt 82 to show the staking action of the sec-
ond end 114 of the column member 110 as it is brought
into pressing engagement with the purlin 82. This is an
important contribution of the support spacer apparatus
80 as the fastener assemblies thereof serve to pin or
stake the facing membrane 44A to the underlaying

structural assembly for support during the life of the

insulation 26A, thereby retarding the movement of the
insulation from its initial disposition determined during
erection.

Returming to the frameless enclosure assembly 40
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shown in FIG. 2, 1t will be noted that the panel securing

assemblies represented by the support spacer appara-
tuses 32 have been installed in the manner shown. The
support spacer apparatuses 32 are identical in construc-
tton to the support spacer apparatus 80 described with

35

reference to FIGS. 10 and 11, and are installed by press- -

ing the fastener assemblies thereof through the insula-
tion layer 54 and attaching the fastener assemblies to the
underlaying structural assembly 12, which as shown in
FI1G. 2 would be represented by the end purlin 24 and
the girts 20. Once the panel securing assemblies 32 are in
position, the panel member 28 is attached to the support
spacer apparatuses via conventional bolts (not shown).

Thus, the frameless enclosure assembly 40 effectively
encloses and insulates a portion of the wall 42 in a man-
ner that uses the extended and taut forcing membrane
44 as a structural member which supports the compress-
ible insulation layer 54, the membrane attaching assem-
blies 60 providing uniform support across the entire
length and width of the facing membrane 44. Also, the
thickness of the insulation layer 54 is substantially uni-
form throughout its length and thus the insulation mate-
rial 26 has a substantially uniform resistance to heat
transfer throughout. The panel securing assemblies 32
secure the panel member 28 to the underlaying struc-
tural assembly 12 without affecting the prepenetration
characteristics of the insulation material 26, and while
the fastener assemblies 86 do have some heat loss there-
through, such heat loss can be considered negligible.
Further, the fastener assemblies 86 assist in keeping the
insulation material 26 in place by pinning the facing
membrane 44 to the underlaying structural assembly 12
in the manner described above.

Returning to FIG. 1, it is expected that the frameless
enclosure assemblies 40 will be installed in edge-to-edge
abutting relationship to each other as shown by the
plurality of insulation battings 26 shown therein. An
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edge portion of the frameless enclosure assembly 40 is
shown in FIG. 5 which is a partial cross section of the
abutment joint 140 taken at 5—35 in FIG. 1. The abut-
ment joint 140 i1s created with the placement of the
frameless enclosure assembly 40 in edge abutment with
a frameless enclosure assembly 40A which is identical in
construction detail with the frameless enclosure assem-
bly 40. The facing membrane 44 of the frameless enclo-
sure assembly 40 has a first edge tab portion 142 which
1s extensive beyond the edge 144 of the insulation layer
54, and the facing membrane 44A of the abutting frame-

less enclosure assembly 40A has a second edge tap por-
tion 146 which is extensive beyond the edge 148 of the
insulation layer $S4A. When the frameless enclosure
assemblies 40 and 40A are placed in edge-to-edge abut-
ting relationship in the manner shown in FIG. 5, the
first edge tap portion 142 of the frameless enclosure
assembly 40 and the second edge tab portion 146 of the
frameless enclosure assembly 40A can be sealed to-
gether in a conventional manner and tucked back into
the abutment joint 140, or a first edge retaining member
150 can be utilized to seal the abutting joint 140 as fol-
lows. A channelway 152 is formed in the insulation
layers 54 and 54A by compressing a small amount of
insulation material or by removing same along the abut-
ment joint 140 so that the first edge retaining member
can be partially received therein. The first edge retain-
ing member 150 has a retaining edge 152 and a clip 154
that 1s lockingly engageable over the retaining edge 152.
The first edge tab portion 142 and the second edge tab
portion 146 are placed over the retaining edge 152 in the
manner shown, and the clip 154 is pushed over the
retaining edge 152 to secure and seal the first edge tab
portion 142 and the second edge tab portion 146. Gener-
ally, the insulation material 26 is sufficiently elastic to
permit an operator to extend his hand through the abut-
ment joint 140 from the non-membrane side of the insu-
lation layers 54 and S4A to perform this task, and the
insulation material 26 will have enough resiliency to fill
out in the manner depicted in FIG. S.

The first edge retaining member 150 is in this manner
disposable along the interior of the abutment joint 140
formed when the frameless enclosure assembly 40 i1s
disposed along side the frameless enclosure assembly
40A and the insulation layers 54 and 34A thereof are
brought into edge abutment, with the first edge retainer
member 150 grippingly engaging the first edge tab por- -
tion 142 of the facing membrane 44 and grippingly
engaging the second edge tab portion 146 of the facing
membrane 44A of the frameless enclosure assembly
40A. The first edge retaining member 150 has a cover
plate portion 156 which covers the abutment joint 140
as shown in FIG. 1 to provide an attractive and continu-
ous appearance to the inside wall 34. The first edge
retaimning member may be provided with conduits 158

‘and 160 extending a portion of the length thereof so that

an electrical device, such as the outlets 162, may be
supported by the cover plate portion 156, the electrical
outlets 162 connectable to an electrical energy source
via electrical conductors (not shown) which may be

extended through the conduits 158 and 160.

In like manner, a second edge retaining member 164
1s disposable along an abutment joint formed when the
frameless enclosure assembly 40 is disposed alongside
another frameless enclosure assembly 40B (this abut-
ment joint 1s not shown) such that the insulation layers
54 and 54B thereof are brought into edge abutment. The
second edge retainer member 164 i1s constructed 1denti-
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cally to that of the first edge retaining member 150, and
serves to grippingly engage the second edge tab portion
(not shown) of the facing membrane 44 of the frameless
enclosure assembly 40 and for grippingly engaging the
first edge tab portion (not shown) of the facing mem-
brane 44B of the frameless enclosure assembly 40B.
Also, the second edge retaining member 164 has a cover
plate portion (not shown) covering the abutment joint,
and it has a conduit extending a portion of the length
thereof with an electrical device supported by the cover
plate portion and energized by electrical conductors
extending through the conduits and connected to an
electrical energy source. While the second edge retain-
ing member 164 is not viewable in FIG. 1 because of the
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placement of the column member 16, a plurality of 15

identically constructed such members are shown along
the wall 34, and a cutaway portion 168 of the wall 34
shows a similar edge retaining member 164 in perspec-
tive view.

While the frameless enclosure assembly 40 has been
described with reference to enclosing and insulating the
wall 42 of the pre-engineered building 10, the principle
of construction embodied therein 1s also applicable to
enclosing and insulating the roof 170 of the pre-engi-
neered building 10. Depicted in FIGS. 1 through 3A 1s
a frameless enclosure assembly 40R which is of identical
construction to the frameless enclosure assembly 40,
and a brief description will be sufficient in view of the
detailed description provided hereinabove for the
frameless enclosure assembly 40.

The frameless enclosure assembly 40R 1s depicted 1n
FIGS. 1 and 2 as forming the roof 170 of the pre-engi-
neered building 10, and is supported by the purlins 22,
24 of the structural assembly 12. The blanket insulation
26R comprises a facing membrane 4R, of the type
discussed above, and has a first end 46R, a second end
48R, an insulation support side SOR and an exposed side
52R. An insulation layer 54R of compressible insulation
material 1s supported by the insulation support side SOR
of the facing membrane 44R, and the insulation layer
S54R has a first layer end 56R and a second layer end
S8R. The insulation layer 54R is attached to the facing
membrane 44R and extends the length of the facing
membrane 44R such that the first layer end S6R is dis-
posed near the first end 46R of the facing membrane
44R, and the second layer end 58R is disposed near the
second end 48R of the facing membrane 44R.

A membrane attaching assembly 60R, sometimes
herein referred to as an insulation attaching assembly,
serves to attach and extend the facing membrane 44R
substantially taut between a first support member and a
second support member as follows. The first support
member is the end purlin 24, shown in FIGS. 1 through
3A, and the second support member would normally be
the end purlin on the other side of the pre-engineered
building 10, or the second support member might be a
ridge purlin. It 1s believed that a description of the first
support member, the end purlin or eave strut 24, will be
sufficient herein since the other end purlin would be

identically constructed.

The attachment of the first end 46R of the facing
membrane 44R to the end purlin 24 is achieved in the
same manner that the second end 48 of the facing mem-
brane 44 of the frameless enclosure assembly 40 1s con-
nected to the end purlin 24. More specifically, this i1s
depicted in FIG. 3A in which the membrane attaching
assembly 60R comprises a retaining lip member 68R
which is attached to the end purlin 24, and has a leg
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portion 172 which 1s an upwardly extending member
which abuts against the first layer end S6R of the insula-
tion layer 54R. The retaining lip member 68R also hasa
leg portion 174 which abuts against the upper end of the
panel 28 and to which the lower end of the roof panel 30
is bolted. The retaining lip member 68R has a first lip
portion 74R and a second lip portion 76R. An insulation
hooking member 70R is bonded to the facing membrane
44R in the manner described above for the insulation
hooking member 66 which is connected to the facing
membrane 44. In like manner to that described above,
the provision of a plurality of interlocking members
such as the first and second lip portions 74R, 76R of the
retaining lip member 68R provides a selection of such
members to engage the insulation hooking member 70R
so that the tension in the facing membrane 44R can be
selectively adjusted. As discussed above, the tolerances
on the dimensions of a pre-engineered building causes
some variance in dimensions between selected first and
second support members, and 1t 1s well to have the
capability of adjusting the tautness or tension in the
facing membrane 44R by selecting one of a plurality of
lip portions to which the insulation hooking member
70R can be engaged. As before, 1t will be recognized
that only one of the retaining lip member 68R and the
insulation hooking member 70R need be provided with
plural interlocking members 1n order to provide the
capability of adjusting the tautness or tension in the
facing membrane 44R. As was discussed for the insula-
tion hooking member 66, the retaining lip member 68R
and the insulation hooking member 70R should extend
substantially the width of the facing membrane 44K so
as to provide uniform gripping of the facing membrane
44R along the first support member 24.

The extension of the facing membrane 44R between
the first support member 24 as described, and the sec-
ond support member (not shown), since the insulation
layer 54R is attached to the facing membrane 44R,
serves to extend the insulation layer S4R in the same
manner. Next, the panel member 30 is positioned sub-
stantially parallel to the insulation layer 54R so that the
insulation layer 54R is disposed between the panel mem-
ber 30 and the underlaying structural member 12 which
is comprised of the purlins 22 and the end purlins 24. A
plurality of support spacer apparatuses 32 are provided
in the manner described above for securing the panel 30
to the underlaying structural assembly 12, the require-
ment of which being that these panel securing assem-
blies extend through the insulation layer 54R in such a
manner that the panel securing assemblies transfer load
imposed upon the panel member 30 to the secondary
structural assembly 12 without substantially disturbing
the insulation layer 54R. A discussion hereinabove for
the transference of load from the external panel member
28 to the underlaying structural assembly 12 is also
applicable to the transference of load from the panel
member 30 to the structural assembly 12 and need not
be repeated at this point. Further, a description of the
support spacer apparatuses 32 need not be provided
relative to their utilization in the frameless enclosure
assembly 40R. Once the panel securing assemblies 32
are in position, the panel member 30 is attached to the
support spacer apparatuses via conventional screws
(not shown). Thus, the frameless enclosure assemblies
40 and 40R effectively enclose and insulate the wall 42
and the roof 170 in a manner that uses the extended and
taut facing membranes 44, 44R as structural members
which support the compressible insulation layers 54,
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S4R the membrane attaching assemblies 60, 60R provid-
ing uniform support across the entire lengths and widths

of the facing membranes 44, 44R. Also, the thickness of

the insulation layers 54, 54R is substantially uniform
throughout their lengths, and thus the insulation mate-
rial 26, 26R has substantially uniform resistance to heat
transfer throughout the building envelope.

As 1n the case of the frameless enclosure assemblies
44, the frameless enclosure assemblies 40R will be in-
stalled in edge-to-edge abutting relationship to each
other by using a plurality of insulation battings 26R.
Although not shown in the drawings, an edge portion of
the frameless enclosure assembly 40R is also depicted
by that shown for the frameless enclosure assembly 40
in FIG. §, and the discussion of that figure will provide
an adequate description of the second edge retaining
members 150R (identical in construction to the first
edge retaining member 150).

As mentioned above, there are various methods
whereby the ends of the insulation batting 26 can be
secured while insuring no compression of insulation or
compensating therefor. Another method of attaching
the msulation ends 1s illustrated in FIG. 6 which is a
partially detailed, cutaway depiction of a pre-engi-
neered building 200. The pre-engineered building 200
comprises, in part, a plurality of column members 202, a
plurality of rafter members 204, and a foundation 206,
all of which comprise the structural assembly 208. The
primary structure members comprise the vertically
extending column members 202 and the generally hori-
zontally extending rafter members 204 which are sup-
ported by the column members 202 and which intercon-
nect with other rafter members (not shown) which
extend across to other vertically extending column
members (not shown). The secondary structural mem-
bers are respresented by the purlins 210 and the girts
212.

Roof panel members 214 are attached to the support
spacer apparatuses 32, described hereinabove and
which extend through the roof insulation 216 and are
attached to the top flanges of the purlins 210. In like
manner, wall panel members 218 are attached to the
support spacer apparatuses 32 which extend through
the wall insulation 220 and attach to the flanges of the
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girts 212. This arrangement assures that the thickness of 45

the roof 1nsulation 216 and the thickness of the wall
insulation 218 is not unduly constricted by the attach-
ment of the roof panel members 214 and the wall panel
members 218, respectively, to the purlins 210 and to the
girts 212. |
In order to insure uniform thickness of the insulation
throughout its length, a modification to the end attach-
ment procedure previously discussed hereinabove is
illustrated in FIG. 6. Typically in the prior art, the ends
of the insulation would simply be pinched down and
permitted to extend out over the roof edges and out
from the base of the wall panels. Instead of following
that practice, the ends of the insulation in the pre-engi-
neered building 200 are treated in the following manner.
With reference to the elongated insulation batting
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216, which 1s identical to the insulation batting 26 previ-

ously described, the ends thereof will be designated as
the first end 222 and as the second end 224. The first end
222, which is illustrated at the ridge purlin (the purlin at
the uppermost point of the roof slope) where it is
pinched down and secured to the top flange of the ridge
purlin 210 by a plurality of screw members (not shown)
which anchor an angle retainer member 226 pressingly
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against the insulation batting 216 along the purlin 210.
This arrangement leaves an insulation tail portion 227
which is reverse folded back over the body of the insu-
lation batting 216 to fill the void created along a zone of
compression when the first end 222 is constricted or
pinched down to secure it to the ridge purlin 210.

At the edge of the roof, an eave strut 228 is supported
by the vertical column members 202 and extends the
length of the roof. The second end 224 of the roof insu-
lation batting 216, in like manner to that of the first end
222, 1s constricted to the eave strut 228 via an angle
retainer member 230 and screw members (not shown).
Again, this constriction and attachment of the second
end 224 creates an insulation tail portion 232 which is
folded back over the body of the insulation batting 216
to fill the void created along the zone of compression
when the second end 224 is constricted or pinched
down to secure it to the eave strut 228.

The above described, novel method of securing and
reverse folding of the ends of the roof insulation batting
216 serves to insure that the insulation is maintained taut
between the ridge purlin 210 and the eave strut 228,
which serve as support members for the ends of the
insulation. (Or if the insulation is stretched over the full
building width from eave strut to eave strut, the insula-
tion will be maintained taut from eave strut to eave
strut.) Furthermore, this method maintains sufficiently
full thickness at all points along the roof slope, even at
the reverse folded and secured first and second ends 222
and 224, since the insulation tails 228 and 232 serve to
substantially fill the voids along the zones of constric-
tion at the ends of the insulation. Thus, a sufficient
insulation blanket is maintained along the length of the
roof, and furthermore, the under surface presented by
the facing membrane 44 of the insulation 216 maintains
an attractive, even appearance within the interior of the
pre-engineered building 200.

In Iike manner to that described for the insulation
216, the ends of the wall insulation 220 are similarly
treated. The ends of the wall insulation will be referred
to as the first end 240 and as the second end 242, which
are disposed respectively near the base and the top of
the wall panel member 218. The first end 240 of the wall
msulation 220 is constricted or pinched down and se-
cured to a base plate member 244 which is supported by
the outer edge of the foundation 206 of the pre-engi-
neered building 200. The first end 240 is secured to the
base plate member 244 by an angle member 246 and a
plurality of screw members (not shown) which anchor
the angle retainer member 246 along the base plate
member 244. It will be noted that the wall panel mem-
bers 218 are also attached to the base plate member 244.
An insulation tail portion 250 is created by the secure-
ment of the first end 240 to the base plate member 244,
and this insulation tail portion 250 is reverse folded back
over the body of the wall insulation 220 to fill the void
created when the first end 240 is constricted or pinched
down along a zone of compression to secure it to the
base plate member 244.

In like manner, the end 242 is constricted and secured
to the eave strut 228 via an angle retainer member 252
and screw members (not shown) which extend through
the angle retainer member 252 and attach it to the eave
strut 228. Again, this constriction and attachment of the
second end 242 creates an insulation tail portion 256
which 1s reverse folded back over the body of the wall
insulation 220 to fill the void created when the second
end 242 1s constricted or pinched down along a zone of
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compression to secure it to the strut 228. It will be noted
that the insulation tail 256 is selectively sized to be able
to shape the wall insulation 220 to fill the complete
space at the outer portion of the eave strut 228, as well
as to compensate for the constriction or pinching down
of the second end 242.

As with the roof insulation batting 216, this novel

method of securing and reverse folding of the ends of

the wall insulation 220 serves to insure that the insula-
tion is maintained taut between the eave strut 228 and
the base plate member 244, which means that the wall
insulation 220 will be maintained taut throughout its
length. Furthermore, this method also maintains sub-
stantially full thickness at all points along the complete
length of the wall panels 218, even at the reverse folded
and secured first and second ends 240 and 242, since the
insulation tails 250 and 256 serve to fill all voids at the
constricted ends.

Thus, a full insulation blanket is maintained along the
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15

height of the wall panels 218, and the interior surface of 20

the wall insulation 218 which is presented by the facing
membrane 44 maintains an attractive, wrinkle free ap-
pearance within the interior of the pre-engineered
building 200. This is accomplished by the frameless
enclosure assembly depicted in FIG. 6 and which uti-
lizes an insulation attaching system for attaching the
insulation batting to support members so that the facing
membrane thereof extends substantially taut therebe-
tween, and which use retainer members disposed in
pressing engagement against the insulation layers of the
batting and compressing same along a zone of compres-
sion for attaching the insulation batting to the support
members near the first and second ends thereof. Respec-
tive first and second insulation tail portions are ex-
tended past the retainer members and reverse folded
over the retainer members such that the first and second
insulation tail portions compensate for the compressed

thickness of the insulation batting along the zones of

compression at each end thereof so that the insulation
batting has substantially uniform resistance to heat
transfer throughout its length.

There are alternative methods of securing the ends of

~ insulation while maintaining full thickness of the insula-
tion throughout its length, such as is illustrated in FIG.
7 in which the first end 240A is cut square and fitted into
a base channel 270 which is preferably made of a low
thermal conductivity material and supported by the
concrete foundation 206 of the pre-engineered building
200. Preferably the foundation 206 of the pre-engi-
neered building 200 is laid over a slab insulator layer 274
which in turn is laid over a slab vapor barrier 276. Typi-
cally, the slab insulator 274 would be a styrofoam mate-

rial and the slab vapor barrier 276 would be a sheet of

vinyl material. The outer edge of the foundation 206 1s
preferably covered by a layer of insulation 278, which
also may be styrofoam material. The base channel 270 1s
disposed to extend from the foundation 206 near the top

of the insulation layer 278 and attached by a plurality of

fasteners 280, which may comprise tubular anchors
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embedded at the external edge of the foundation 206 60

and corresponding screw members which are extensive
through appropriately located apertures i the base
channel 270 and which threadingly engage the tubular
anchors.

The viny! slab barrier 276 may be caused to extend
along the outer surface of the insulation layer 278, be-
tween the base channel 270 and the foundation 206, and

lapped back over into and lining the inside surface of

65

20

the base channel 270. The slab vapor barrier 276 can be
secured in this disposition by appropriate application of
a conventional adhesive, and once in place, the squared
first end 240A of the wall insulation 220 is secured
within the base channel 270 via a conventional adhesive
or by attachment means (not shown). This arrangement
provides a continuous vapor barrier from the bottom of
the wall insulation 220 to beneath the foundation 206.
Alternatively, the slab vapor barrier 276 may be termi-
nated along the line 282 at the base channel 270; once
the squared first end 240A is secured within the base
channel 270, this arrangement should alse provide an
adequate continuous vapor barrier.

It will be noted that the wall panel members 218 are
attached to the outer flange 286 of the base channel 270
along the base of the wall panels 218, as shown 1n FIG.
7. In such a case, the open corrugations of the wall
panel members 218 should be plugged with panel clo-
sure members 288, which may be appropriately sized
foam plugs, in order to prevent upward drafts, moisture
invasion and, in general, any other form of contamina-
tion entering the internal hollows formed by the corru-
gations of the wall panel members 218.

While the squaring of the insulation ends has been
discussed only with reference to the first end 240A of
the wall insulation 220, as shown in FIG. 7, 1t will be
appreciated that this same technique can be practiced to
square and secure the second end 242 of the wall insula-
tion 220, as well as the first and second ends 222 and 224
of the roof insulation batting 216. Further, the tech-
niques described with reference to FIGS. 6 and 7 can be
used in combination with each other, or used in combi-
nation with the practices described with reference to
FIGS. 1 through S hereinabove.

Yet another technique of squaring and attaching insu-
lation ends is shown in FIGS. 8A and 8B wherein is
shown the insulation batting 26 in which a portion of
the insulation layer 54 has been removed so that the
extension of the facing membrane 44 beyond the end of
the insulation layer 54 forms an end tab portion 290. As
shown in FIG. 8B, the end tab portion 290 can be se-
cured to a base plate member 292 via a retaining means
such as the bolts 294 while the insulation layer 1s dis-
posed to place the end tab portion 290 as a lining along
the base plate member 292. Once secured to the base
plate 292, the insulation batting 26 can be rotated as
indicated by the arrow 294 such that the end of the
insulation layer 54 is brought up over the base plate
member 292 to dispose the protruding end tab portion
290 as shown in a sealing position relative to the end of
the insulation layer 54. This permits a ready method of
overlapping the ends of the insulation batting to effec-
tively seal the insulation from contamlnatlon such as
external moisture or the hke. |

The above described, novel methods of securing the
ends of insulation, illustrated with respect to the previ-
ously described drawings, including FIGS. 1 through
8B, serves to provide the same benefit discussed above
for the frameless enclosure assembly 40 that was dis-
cussed in large detail. That is, full thickness of the insu-
lation is maintained along the entire length of blanket
insulation, improving the thermal effectiveness of insu-
lation and presenting an attractive, even appearance of
the interior surfaces presented within the pre-engi-
neered building.

Turning now to FIG. 9, shown therein 1s a semi-
detailed, cutaway depiction of a modification to the end
purlin or eave strut that is depicted in FIG. 3A. As
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shown 1n FIG. 3A, the end purlin or eave strut 24 sup-
ports the retaining lip members 68R which extends to
the edge of the roof insulation 54R to seal the end 56R
thereof. While this is an effective design, it does permit
a thermal short-circuit to exist at the very edge of the
roof eave. In FIG. 9, an alternative eave strut 24A is
provided wherein the first layer end 56R is caused to
overlap the second layer end 58 in the manner shown.
The wall panel 28 is caused to extend and abut with an
eave sealing plate 300 to which the wall panel member

10

28 and the roof panel member 30 are attached by -

screws. The advantage of the configuration of FIG. 9 is
that of improved resistance to heat transfer through the
eave of the building 10.

FIGS. 12A and 12B depict a novel means of prowd-
ing an insulation batting 26 in which one end thereof has
been slotted via the slots 302 so as to cut through the
insulation layer 54 without cutting the facing membrane
44. This permits the selective tearing away or compress-
ing of segments of the insulation material 26 to leave a
protruding end tab of the facing membrane 44. For
example, 1f the slots 302 are cut from side to side at four
inch intervals from the end of the insulation layer 54, a
protruding end tab portion of the facing membrane 44
of four inches long, or increments thereof, could be
provided for squaring the end of the insulation and
attaching the same to a base plate member such as was
described in FIG. 7 or FIGS. 8A, 8B. An alternative to
tearing the insulation material away from the protrud-
ing end tab portion of the facing membrane 44 is de-
picted in FIG. 12B in which the segment 304 has been

crushed to provide a relatively thin end tab portion

consisting of the facing membrane 44 and the crushed
portion of the insulation material 26. The advantage of
providing precut insulation as disclosed herein is the
provision for abrupt transition from the expanded state
of the insulation to the crushed state on the end tab
portion. This limits the zone of compression by provid-

ing segments which can be removed without affecting

the thickness of adjacent sections of insulation material.

With reference now to FIGS. 13A through 13C,
shown therein in schematical depiction is an improved
method of providing premeasured lengths of blanket
insulation having insulation hooking members attached
thereto at predetermined intervals. That is, an insulation
hooking member 310 is bonded to one end of a length of
the nsulation roll 26, and at the other end thereof is
bonded an insulation hooking member 312. The insula-
tion hooking members 310 and 312 are similar in design
to the insulation hooking member 70 which is shown in
FIG. 3B. As indicated, at predetermined lengths along
the roll blanket 26, one of the insulation hooking mem-
bers 310 and one of the insulation hooking members 312
are disposed 1n juxtaposition, and a slot 314 may option-
ally be cut through the insulation layer 54, as shown
more clearly in FIG. 13B, so that only the facing mem-
brane 44 holds the length to the roll. This is repeated at
predetermined intervals, such that the predetermined
lengths can be removed by simply slicing the facing
membrane 44 between the juxtapositioned insulation
hooking members 310 and 312 to separate the length.
Properly disposed along the length of the insulation roll
26, this permits factory measuring and assures proper
placement of the insulation members for field installa-
tion. FIG. 13C depicts a roll of the insulation 26 as it

would be shipped to the field. Upon arrival at the job

site, the installers would simply unroll an appropriate
length of the insulation 26, slice the facing membrane 44
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between the juxtaposed insulation hooking members
310 and 312 to achieve a ready and easily available
premeasured length of insulation.

- PRE-ENGINEERED BUILDING STRUCTURAL

SYSTEM OF FIGS.14-18

My previous patent application entitled “SUPPORT
SPACER APPARATUS?”, Ser. No. 093,173, filed Nov.
13, 1979, disclosed an improved support spacer appara-
tus, and the present invention has utilized the advan-
tages presented by the support spacer apparatuses 32

- which are shown mounted in end-to-end alignment
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along a purlin member 22 in FIG. 14. As depicted
therein, the support spacer apparatuses 32 overlap at
intervals to. form overlapping joints 320. It has been-
discovered that significant structural strength increases
can be obtained by connecting these joints with non-slip
connectors if certain other interconnections are made
between the support spacer apparatuses 32 and the sup-
porting structural assembly represented by the purlins

22.

In F1G. 14, the purlin 22 has an end 322 supported by
the primary structural member 324, and an end 326
which overlaps the end 328 of the adjacent purlin 22,
the overlapped ends 326 and 328 supported by the pri-
mary structural member 330. At the end 322, a support
plate member 332 is boltingly connected to the upper
flange of the purlin 22 as shown in FIG. 15, and bolted
to the underside of the support spacer apparatus 32. A
similar support plate member 334 is disposed over the
primary structure 330 and bolted to the top flanges of
the overlapping purlin ends 326 and 328, and is posi-
tioned beneath the overlapping joint 320 of the support
spacer apparatuses 32. As shown 1n FIG. 15, the purlin
22 1s generally of a Z-shaped configuration, which is a
typical purlin used in the pre-engineered building indus-
try. The purpose of the support plate member 332 is to
provide a shear connection between the support spacer
apparatuses 32 and the purlins 22 at those positions
along the purlin where stress concentration is maxi-
mum, thus the disposition of the support plate members
332 at the ends of the purlins (those that are not over-
lapped by other purlins) and where overlapping purlins
are supported over primary structural members.

The upper flange of the support plate members 332 |
and 334 are bolted to the support spacer apparatuses,
and at the overlapping joints 320, a special non-slip
connection is provided as shown in FIG. 16. The non-
slip connection is made between the overlapping por-
tions of the purlins 22 and the support plate member 334
by a fastener member 336 that has a bolt head 338 at one
end, a threaded body portion 340, and a selfdrilling/self-
tapping distal end 342. An undersized guide hole may
first be drilled through the joint 330 to extend through
the two layers of support spacer apparatuses 32 and the
upper flange of the support plate member 334, and the
fastener member 336 is driven through the guide hole to
selfdrill and tap through the three layers until the fas-
tener member is securely seated as shown. This method
of providing a non-slip connection between the overlap-
ping members serves to completely fill the holes that are

aligningly created through each of the members for

receiving the fastener member 336 therethrough. Once
the fastener member 336 is properly seated, load is
transferred from one overlapping member to the next
overlapping member in such a manner as to prevent

slippage.
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Also shown in FIG. 14 along a portion of the support
spacer apparatuses 32 are overlapping roof panel mem-
bers 30, and an overlapping joint 350 created by the
overlap of the roof panel members 30. The overlapping
joint 350 of the roof panel members 30 overlays the
overlapping joint 320 of the support spacer apparatuses
32. An improved method of supporting the overlapping
joint 350 of the roof panel members 30 is shown in FIG.
17 wherein a support clip member 352 is shown sup-
ported by the support spacer apparatuses 32. A cross
sectional view taken at 18—18 is shown in FIG. 18
wherein the length of the support clip 352 is viewed.
The support clip 352 comprises a body portion 354
having angularly disposed and extending legs 356 and
358. The leg portions 356 and 358 support a platform
portion 360 which is disposed directly beneath the over-
lapping joint 350. Protruding from each of the leg por-
tions 356 and 358 are clip extension portions 362 which
are shaped to be disposable in slots provided in the
support spacer apparatuses 32 as shown. The configura-
tion of the extension portions 362 are established such
that the extension portions 362 are recetvable within the
lateral slots provided in the support spacer apparatuses
by inserting the tip portions 364 and by rotating the
support clip 352 toward the upper surface of the sup-
port spacer apparatuses 32 and drivingly wedging the
extension portions in the lateral slots provided.
The purposes of the support clips 352 are to provide
a support mechanism to prevent crushing and misalign-
ment of the panel 30 corrugations; to serve as a backup
nut for fastener 370; to pull the two flanges of the panel
together; and to provide lateral support to the support
spacer apparatuses 32.
It 1s clear that the present mvention i1s well adapted to
carry out the objects and to attain the ends and advan-
tages mentioned as well as those inherent therein. While
presently preferred embodiments of the invention have
been described for purposes of this disclosure, numer-
ous changes may be made which will readily suggest
themselves to those skilled in the art and which are
encompassed within the spirit of the invention disclosed
and as defined in the appended claims.
I claim:
1. A frameless enclosure assembly supported by the
structural assembly of a pre-engineered building having
a first support member and a second support member,
the enclosure assembly comprising:
a flexible facing membrane having a first end, a sec-
ond end and an insulation support side;

membrane attaching means for attaching the facing
membrane to the first support member and for
attaching the facing membrane to the second sup-
port member so that the facing membrane extends
substantially taut therebetween;

an insulation layer of compressible insulation material
supported by the insulation support side of the
facing membrane, the insulation layer having a first
layer end and a second layer end, the insulation
layer extending such that the first layer end is dis-
posed near the first end of the facing membrane and
the second layer end is disposed near the second
end of the facing membrane;

a panel member positioned substantially parallel to
the 1nsulation layer so that the insulation layer 1s
disposed between the panel member and the struc-
tural assembly; and

panel securing means for securing the panel to the
structural assembly, the panel securing means

10

15

20

25

30

335

40

45

50

35

60

65

24

transferring load from the panel member to the
structural assembly while the insulation layer sub-
stantially uniformly retains its resistance to heat
transfer, and remains unpenetrated by the mem-
brane attaching means in that section of the layer
overlying the taut section of the facing membrane.

2. The frameless enclosure assembly of claim 1
wherein the insulation layer has a substantially uniform
thickness throughout its length.

3. The frameless enclosure assembly of claim 2
wherein the flexible facing membrane has a first end tab
portion extending beyond the first layer end of the insu-
lation layer and extending generally across the width of
the facing membrane, and wherein the membrane at-
taching means is further characterized as attaching the
first end tab portion to the first support member such
that the facing membrane 1s uniformly gripped along its
width at the first support member.

4. The frameless enclosure assembly of claim 2
wherein the membrane attaching means comprises:

~ a plate member having a retaining lip portion and
supported by the first support member; and

an insulation hooking member connected to the fac-

ing membrane and engagable with the retaining lip
portion to connect the first end of the facing mem-
brane to the plate member so that the facing mem-
brane 1s uniformly gripped along its width at the
first support member. |

5. The frameless enclosure assembly of claim 4
wherein the membrane attaching means further com-
prises:

a retaining lip member supported by the second sup-

port member; and

an insulation hooking member connected to the fac-

ing membrane and engagable with the retaining lip
member to connect the second end of the facing
membrane to the second support member so that
the facing membrane is uniformly gripped along its
width at the second support member.

6. The frameless enclosure assembiy of claim 35
wherein one of the retaining lip member and the insula-
tion hooking member of the membrane attaching means
has a plurality of interlocking members to selectively
engage the other one of the retaining lip member and
the insulation hooking member so that the tension in the
facing membrane can be selectively adjusted.

7. The frameless enclosure assembly of claim 1
wherein the panel member is a wall panel and the first
support member is the building, foundation, and the
frameless enclosure assembly further comprising:

vapor barrier means for providing a vapor seal be-

tween the first end of the insulation layer and the
first support member.

8. The frameless enclosure assembly of claim 7
wherein the first support member is the foundation of
the building, and the vapor barrier means 1s a generally
continuously extending flexible membrane which ex-
tends beneath the foundation.

9. The frameless enclosure assembly of claim 1
wherein the facing membrane has a first edge tab por-
tion along one edge thereof extensive beyond the edge
of the insulation layer and the facing membrane has a
second edge tab portion along the other edge thereof
extensive beyond the other edge of the insulation layer,
the frameless enclosure assembly further comprising:

first edge retaining means disposable along and cov-

ering an abutment joint formed when the frameless
enclosure assembly 1s disposed alongside another
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frameless enclosure assembly such that the insula-
tion layers thereof are brought into edge abutment,
the first edge retainer means for grippingly engag-
ing the first edge tab portion of the facing mem-
brane of the frameless enclosure assembly and for
grippingly engaging the second edge tab portion of
the facing membrane of the other frameless enclo-
sure assembly.

10. The frameless enclosure assembly of claim 9 fur-
ther characterized as comprising: ~

second edge retaining means disposable along and

covering an abutment joint formed when the
frameless enclosure assembly is disposed alongside
the other frameless enclosure assembly such that
the insulation layers thereof are brought into edge
abutment, the second edge retainer means for grip-
pingly engaging the second edge tab portion of the
facing membrane of the frameless enclosure assem-
bly and for grippingly engaging the first edge tab
portion of the facing membrane of the other frame-
less enclosure assembly.

11. The frameless enclosure assembly of claim ‘9
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the first edge re-
taining means having a conduit extending a portion of
the length thereof, and the first edge retaining means
having at least one electrical device supported by the
cover plate portion, the electrical device connectable to
an electrical energy source via electrical conductors
extending through the conduit.

12. The frameless enclosure assembly of claim 11
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wherein the second edge retaining means has a cover

plate portion covering the abutment joint, the second
edge retaining means having a conduit extending a por-
tion of the length thereof, and the second edge retaining
means having at least one electrical device supported by
the cover plate portion, the electrical device connect-
able to an electrical energy source via electrical con-
ductors extending through the conduit.
13. The frameless enclsoure assembly of claims 1, 2, 3,
4,5 6,7, 8,9, 10, 11 or 12 wherein the panel securing
means comprises a support spacer apparatus attachable
to a portion of the structural assembly of the pre-engi-
neered building, the panel member supportable by the
support spacer apparatus, the support spacer apparatus
comprising;:
a spacer member having a first support surface and an
opposite second support surface, the spacer mem-
ber having at least one fastener aperture communi-
cating therethrough, the panel member supportable
on the first support surface thereof; and
fastener means for attaching the spacer member to
the structural assembly, the fastener means charac-
terized as comprising:
at least one column member extending from the
second support surface of the spacer member in
an assembled position thereof, each column
member having a channelway communicating
with one of the fastener apertures and extending
to the distal end of the column member; and

at least one fastener member extendable through its
respective fastener aperture, each fastener mem-
ber extensive through the channelway of one of
the column members and attachable to the struc-
tural assembly so that the first support surface is
disposed a predetermined distance from the
structural assembly in an attached position of the
support spacer apparatus to the structural assem-
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bly, each column member shaped for penetration
through the insulation material so that the heat
resistant characteristics of the insulation material
are substantially retained after the penetration of
the column members therethrough.

14. The frameless enclosure assembly of claim 13
wherein each column member of the support spacer
apparatus is shaped to have an insulation penetrating
end which secures the flexible facing membrane to the
structural assembly when the support spacer apparatus
is attached thereto.

15. A frameless enclosure assembly supported by the
structural assembly of a pre-engineered building the
structural assembly having first and second members,
the enclosure assembly comprising:

an elongated insulation batting having an insulation
layer of compressible material and a flexible facing
membrane, the insulation layer bonded to the fac-
ing membrane and generally coextensive there-
with, the insulation batting having a first end and a
second end;

insulation attaching means for attaching the first end
of the insulation batting to the first support member
and for attaching the second end of the insulation
batting to the second support member, so that the
facing membrane extends substantially taut there-
between;

a panel member positioned substantially parallel to
the insulation batting so that the insulation batting
is disposed between the panel member and the
structural assembly; and

panel securing means for securing the panel member
to the structural assembly, a portion of the panel
securing means extensive through the insulation
layer, the panel securing means transferring load
from the panel member to the structural assembly
while the insulation batting substantially uniformly
retains its resistance to heat transfer, and remains
unpenetrated by the insulation attaching means in
that section of the batting overlying the taut sec-
tion of the facing membrane.

16. The frameless enclosure assembly of claim 15

wherein the insulation attaching means comprises:

first retainer means disposed in pressing engagement
against the first insulation layer and compressing
same along a zone of compression for attaching the
insulation batting to the first support member near
the first end of the insulation batting, a first insula-
tion tail portion extending past the first retainer
means and reverse folded over the first retainer
means, the first insulation tail portion selectively
being of sufficient length to compensate for the
compressed thickness of the insulation batting

- along the zone of compression so that the insulation
batting has substantially uniform resistance to heat
transfer along its first end.

17. The frameless enclosure assembly of claim 16
wherein the insulation attaching means further com-
prises:

second retainer means disposed in pressing engage-
ment against the insulation layer and compressing
same along a zone of compression for attaching the
insulation batting to the second support member of
the insulation batting, a second msulation tatl por-
tion extending past the second retainer means and
reverse folded over the second retainer means, the
second insulation tail portion selectively being of
sufficient length to compensate for the compressed
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thickness of the insulation batting along the zone of
compression so that the insulation batting has sub-
stantially uniform resistance to heat transfer along
its second end.

18. The frameless enclosure assembly of claim 16
wherein the panel member is a wall panel, and wherein
the frameless enclosure assembly further comprises:

vapor barrier means for providing a vapor seal be-

tween the first end of the insulation batting and the
first support member.

19. The frameless enclosure assembly of claim 18
wherein the first support member is the foundation of
the building, and the vapor barrier means is a generally
continuously extending flexible membrane which ex-
tends beneath the foundation.

20. The frameless enclosure assembly of claim 19
wherein the facing membrane forms a first edge tab
portion along one edge of the insulation batting and the
facing membrane forms a second edge tab portion along
the other edge of the insulation batting, the frameless
enclosure asssembly further comprising:

first edge retaining means disposable along an abut-

ment joint formed when the frameless enclosure
assembly is disposed alongside another frameless
enclosure assembly such that the insulation battings
thereof are brought into edge abutment, the first
edge retainer means for grippingly engaging the
first edge tab portion of the facing membrane of the
frameless enclosure assembly and for grippingly
engaging the second edge tab portion of the facing
membrane of the other frameless enclosure assem-
bly.

21. The frameless enclosure assembly of claim 20
further comprising;:

second edge retaining means disposable along an

abutment joint formed when the frameless enclo-
sure assembly 1s disposed alongside the other
frameless enclosure assembly such that the insula-
tion battings thereof are brought into edge abut-
ment, the second edge retainer means for grip-
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facing membrane of the frameless enclosure assem-
bly and for grippingly engaging the first edge tab
portion of the facing membrane of the other frame-
less enclosure assembly.

22. The frameless enclosure assembly of claim 20
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the first edge re-
taining means having a conduit extending a portion of
the length thereof, and the first edge retaining means
having at least one electrical device supported by the
cover plate portion, the electrical device connectable to
an electrical energy source via electrical conductors
extending through the conduit.

23. The frameless enclosure assembly of claim 21
wherein the second edge retaining means has a cover
plate portion covering the abutment joint, the second
edge retaining means having a conduit extending a por-
tion of the length thereof, and the second edge retaining
means having at least one electrical device supported by
the cover plate portion, the electrical device connect-
able to an electrical energy source via electrical con-
ductors extending through the conduit.

24. The frameless enclosure assembly of claim 15
wherein the flexible facing membrane has a first end tab
portion at the first end of the insulation batting and
extending generally across the width of the facing mem-
brane, and wherein the insulation attaching means is
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further characterized as a first retainer means for attach-
ing the first end tab portion to the first support member
such that the facing membrane is uniformly gripped
along its width at the first support member. -

25. The frameless enclosure assembly of claim 24
wherein the insulation attaching means comprises:

second retainer means disposed in pressing engage-

ment against the insulation layer and compressing
same along a zone of compression for attaching the
insulation batting to the second support member
near the second end of the insulation batting, a
second insulation tail portion extending past the
second retainer means and reverse folded over the
second retainer means, the second insulation tail
portion selectively being of sufficient length to
compensate for the compressed thickness of the
insulation batting along the zone of compression so
that the insulation batting has substantially uniform
resistance to heat transfer along its second end.

26. The frameless enclosure assembly of claim 24
wherein the panel member is a wall panel, and wherein
the frameless enclosure assembly further comprises:

vapor barrier means for providing a vapor seal be-

tween the first end of the insulation batting and the
first support member.

27. The frameless enclosure assembly of claim 26
wherein the first support member is the foundation of
the building, and the vapor barrier means is a generally
continuously extending flexible membrane which ex-
tends beneath the foundation.

28. The frameless enclosure assembly of claim 27
wherein the facing membrane forms a first edge tab
portion along one edge of the insulation batting and the
facing membrane forms a second edge tab portion along
the other edge of the insulation batting, the frameless
enclosure assembly further comprising:

first edge retaining means disposable along an abut-

ment joint formed when the frameless enclosure
assembly 1s disposed alongside another frameless
enclosure assembly such that the insulation battings
thereof are brought into edge abutment, the first
edge retainer means for grippingly engaging the
first edge tab portion of the facing membrane of the
frameless enclosure assembly and for grippingly
engaging the second edge tab portion of the facing
membrane of the other frameless enclosure assem-
bly.

29. The frameless enclosure assembly of claim 28
further comprising:

second edge retaining means disposable along an

abutment joint formed when the frameless enclo-
sure assembly is disposed alongside the other
frameless enclosure assembly such that the insula-
tion battings thereof are brought into edge abut-
ment, the second edge retainer means for grip-
pingly engaging the second edge tab portion of the
facing membrane of the frameless enclosure assem-
bly and for grippingly engaging the first edge tab
portion of the facing membrane of the other frame-
less enclosure assembly.

30. The frameless enclosure assembly of claim 28
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the first edge re-
taining means having a conduit extending a portion of
the length thereof, and the first edge retaining means
having at least one electrical device supported by the
cover plate portion, the electrical device connectable to
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an electrical energy source via electrical conductors
extending through the conduit.
31. The frameless enclosure assembly of claim 29
wherein the second edge retaining means has a cover
plate portion covering the abutment joint, the second
edge retaining means having a conduit extending a por-
tion of the length thereof, and the second edge retaining
means having at least one electrical device supported by
the cover plate portion, the electrical device connect-
able to an electrical energy source via electrical con-
ductors extending through the conduit. |
32. The frameless enclosure assembly of claims 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 or 31
wherein the panel securing means comprises at least one
support spacer apparatus attachable to a portion of the
structural assembly of the pre-engineered building, the
panel member supportable by the support spacer appa-
ratus, the support spacer apparatus comprising:
a spacer member having a first support surface and an
opposite second support surface, the spacer mem-
ber having at least one fastener apertures communi-
cating therethrough, the panel member supportable
on the first support surface thereof: and
fastener means for attaching the spacer member to
the structural assembly, the fastener means charac-
terized as comprising:
at least one column member extending from the
second support surface of the spacer member in
an assembled position thereof, each column
member having a channelway communicating
with a fastener aperture and extending to the
distal end of the column member: and

at least one fastener member extendable through its
respective fastener aperture, the fastener mem-
ber and the column member shaped for penetra-
tion through the insulation material so that the
heat resistant characteristics of the insulation
material are substantially retained after the pene-
tration of the fastener member and the column
member therethrough, and the fastener member
attachable to the structural assembly and cooper-
ating with the column member so that the first
support surface is disposed a predetermined dis-
tance from the structural assembly in an attached
position of the support spacer apparatus to the
structural assembly.

33. The frameless enclosure assembly of claim 32
wherein the column member of the support spacer ap-
paratus 1s shaped to have an insulation penetrating end
which secures the flexible facing membrane to the
structural assembly when the support spacer apparatus
is attached thereto.

34. A frameless enclosure assembly supported by the
structural assembly of a pre- engineered bui]ding,- the
enclosure assembly comprising:

a flexible first facing membrane having a first end, a

second end and an insulation supporting side;

first membrane attaching means for attaching the first
end of the first facing membrane to a supporting
portion of the structural assembly and for attaching
the second end of the first facing membrane to an
upper supporting portion of the structural assembly
so that the first facing membrane extends substan-
tially vertically and uniformly taut between the
lower supportion portion and the upper supporting
portion of the structural assembly;

a first insulation layer of compressible insulation
bonded to the insulation support side of the first
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facing membrane, the first insulation layer having a
first layer end disposed near the first end of the first
facing membrane and a second layer disposed near
the second end of the first facing membrane, the
first insulation layer remaining unpenetrated by the
first membrane attaching means in that section
overlying the taut section of the first facing mem-
brane; |

a wall panel member positioned substantially paraliel

to the first insulation layer so that the insulation
layer 1s disposed between the wall panel member
and portions of the underlaying structural assembly
enclosed by the wall panel member; and

wall panel securing means for securing the wall panel

member to the underlaying portions of the struc-
tural assembly, a portion of the wall panel securing
means extensive through the first insulation layer
and transferring load forces from the wall panel
member to the structural assembly.

35. The frameless enclosure assembly of claim 34
wherein the wall panel securing means is characterized
as being constructed to penetrate the first insulation
layer while minimizing the diminution of the insulation
quality at the connections between the wall panel secur-
ing means and the underlaying portion of structural
assembly. |

36. The frameless enclosure assembly of claim 35
wherein the first insulation layer has a substantially
uniform thickness throughout its length.

37. The frameless enclosure assembly of claim 34
wherein the lower portion of the structural assembly is
the foundation of the building, wherein the flexible first
facing membrane forms a first end tab portion of the
first layer end of the first insulation layer and extending
generally across the width of the first facing membrane,
and wherein the first membrane attaching means com-
prises a base plate member supported by the foundation
and connected to the first end tab portion such that the
first facing membrane is uniformly gripped along its
width by the base plate member.

38. The frameless enclosure assembly of claim 34
wherein the first membrane attaching means comprises
a base plate member supported by the foundation and
the base plate member has a retaining lip portion and
wherein the first membrane attaching means further
COMprises:

an insulation hooking member connected to the first

facing membrane and engagable with the retaining
lip portion to connect the first end of the first fac-
ing membrane to the base plate member so that the
first facing membrane is uniformly gripped along
its width at the base plate member.

39. The frameless enclosure assembly of claim 38
wherein the first membrane attaching means further
comprises:

a retaining lip member supported by the upper sup-

porting portion of the structural assembly; and

an insulation hooking member connected to the first

facing membrane and engagable with the retaining
lip member to connect the second end of the first
facing membrane to the upper supporting portion
of the structural assembly so that the first facing
membrane 1s uniformly gripped along its width at
the upper supportmg portion of the structural as-
sembly.

40. The frameless enclosure assembly of claim 39
wherein one of the retaining lip member and the insula-
tion hooking member of the first facing membrane at-
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taching means has a plurality of interlocking members
to selectively engage the other one of the retaining lip
member and the insulation hooking member so that the
tension in the first facing membrane can be selectively
adjusted. | 5

41. The frameless enclosure assembly of claim 34
further comprises:

vapor barrier means for providing a vapor seal be-

tween the first end of the first insulation layer and
the lower supporting portion of the structural as- 10
sembly.

42. The frameless enclosure assembly of claim 41
wherein the lower supporting surface assembly 1s the
foundation of the building, and wherein the vapor bar-
rier means is a generally continuously extending flexible 15
membrane which extends beneath the foundation and
the first membrane attaching means comprises a base
plate member supported by the foundation and the
vapor barrier is sealingly attached to the base plate
member. | 20

43. The frameless enclosure assembly of claim 34
wherein the first facing membrane has a first edge tab
portion along one edge thereof extensive beyond the
edge of the first insulation layer and the first facing
membrane has a second edge tab portion along the 25
other edge thereof extensive beyond the other edge of
the first insulation layer, the frameless enclosure assem-
bly further comprising:

first edge retaining means disposable along and cov-

ering an abutment joint formed when the frameless 30
enclosure assembly is disposed alongside another
frameless enclosure assembly such that the insula-
tion layers thereof are brought into edge abutment,
the first edge retainer means for grippingly engag-
ing the first edge tab portion of the first facing 35
membrane of the frameless enclosure assembly and
for grippingly engaging the second edge tab por-
tion of the facing membrane of the other frameless
enclosure assembly.

44. The frameless enclosure assembly of claim 43 40
further characterized as comprising:

second edge retaining means disposable along and

covering an abutment joint formed when the
frameless enclosure assembly is disposed alongside
the other frameless enclosure assembly such that 45
the insulation layers thereof are brought into edge
abutment, the second edge retainer means for grip-
pingly engaging the second edge tab portion of the
first facing membrane of the frameless enclosure
assembly and for grippingly engaging the first edge 50
tab portion of the facing membrane of the other
frameless enclosure assembly.

45. The frameless enclosure assembly of claim 43
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the first edge re- 55
taining means has a conduit extending a portion of the
length thereof, and the first edge retaining means has at
least one electrical device supported by the cover plate
portion, the electrical device connectable to an electri-
cal energy source via electrical conductors extending 60
through the conduit. |

46. The frameless enclosure assembly of claim 44
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the second edge
retaining means has a conduit extending a portion of the 65
length thereof, and the second edge retaining means has
at least one electrical device supported by the cover
plate portion, the electrical device connectable to an
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electrical energy source via electrical conductors ex-
tending through the conduit.

47. The frameless enclosure assembly of claim 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45 or 46 wherein the
panel securing means comprises at least one support
spacer apparatus attachable to an underlaying portion
of the structural assembly of the pre-engineered build-
ing, the wall panel member supportable by the support
spacer apparatus, the support spacer apparatus compris-
ing: |

a spacer member having a first support surface and an

opposite second support surface, the spacer mem-
ber having at least one fastener aperture communi-
cating therethrough, and

fastener means for attaching the spacer member to

the structural assembly, the fastener means com-

prising: |

at least one column member connected to the
spacer member and extensive from the second
support surface; and

at least one fastener member extendable through its
respective fastener aperture and attachable to the
substrate so that the column member 1s disposed
between the spacer member and the structural
assembly, the first support surface being thereby
disposed a predetermined distance from the
structural assembly, each fastener member at-
tachable to the structural assembly at a randomly
selected location by the application of energy to
one end of the fastener member to cause attach-
ment of the other end of the fastener member to
the structural assembly.

48. The frameless enclosure assembly of claim 47
wherein each column member of the support spacer
apparatus is shaped to have an insulation penetrating
end which secures the flexible first facing membrane to
the structural assembly when the support spacer appa-
ratus is attached thereto.

49. The frameless enclosure assembly of claim 35
wherein the flexible facing membrane forms a first end
tab portion at the first layer end of the first insulation
layer and extending generally across the width of the
first facing membrane, and wherein the first membrane
attaching means comprises a base plate member sup-
ported by the foundation and connected to the first end
tab portion such that the first facing membrane is uni-
formly gripped along its width by the base plate mem-
ber.

50. The frameless enclosure assembly of claim 33
wherein the lower supporting portion of the structural
assembly is the foundation of the building wherein the
first membrane attaching means comprises a base plate
member supported by the foundation, and further com-
prises:

an insulation hooking member connected to the fac-

ing membrane and engagable with the retaining lip
portion to connect the first end of the facing mem-
brane to the base plate member so that the facing
membrane is uniformly gripped along its width by
the base plate member.

51. The frameless enclosure assembly of claim 350
wherein the first membrane attaching means further
COmprises:

a retaining lip member supported by the upper sup-

porting portion of the structural assembly; and

an insulation hooking member connected to the fac-

ing member and engagable with the retaining lip
member to connect the second end of the facing
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membrane to the upper supporting portion of the
structural assembly so that the facing membrane is
uniformly gripped along along its width at the
upper supporting portion of the structural assem-
bly.

52. The frameless enclosure assembly of claim 51
wherein one of the retaining lip member and the insula-
tion hooking member of the membrane attaching means
has a plurality of interlocking members to selectively
engage the other one of the retaining lip member and
the insulation hooking member so that the tension in the
facing membrane can be selectively adjusted.

53. The frameless enclosure assembly of claim 31
wherein the facing membrane has a first edge tab por-
tion along one edge thereof extensive beyond the edge
of the first insulation layer and the facing membrane has
a second edge tab portion along the other edge thereof
extensive beyond the other edge of the first insulation
layer the frameless enclosure assembly further compris-
ing:

first edge retaining means disposable along and cov-

ering an abutment joint formed when the frameless
enclosure assembly is disposed alongside another
frameless enclosure assembly such that the insula-
tion layers thereof are brought into edge abutment,
the first edge retainer means for grippingly engag-
ing the first edge tab portion of the facing mem-
brane of the frameless enclosure assembly and for
grippingly engaging the second edge tab portion of ,
the facing membrane of the other frameless enclo-
sure assembly.

54. The frameless enclosure assembly of claim 53
further characterized as comprising;:

second edge retaining means disposable along and

covering an abutment joint formed when the
frameless enclosure assembly is disposed alongside
the other frameless enclosure assembly such that
the insulation layers thereof are brought into edge
abutment, the second edge retainer means for grip-
pingly engaging the second edge tab portion of the
facing membrane of the frameless enclosure assems-
bly and for grippingly engaging the first edge tab
portion of the facing membrane of the other frame-
less enclosure assembly. |

55. The frameless enclosure assembly of claim 353
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the first edge re-
taining means having a conduit extending a portion of
the length thereof, and the first edge retaining means
having at least one electrical device supported by the
cover plate portion, the electrical device connectable to
an electrical energy source via electrical conductors
extending through the conduit.

56. The frameless enclosure assembly of claim 335
wherein the second edge retaining means has a cover
plate portion covering the abutment joint, the second
edge retaining means having a conduit extending a por-
tion of the length thereof, and the second edge retaining
means having at least one electrical device supported by
the cover plate portion, the electrical device connect-
able to an electrical energy source via electrical con-
ductor extending through the conduit.

57. The frameless enclosure assembly of claim 54
further comprises:

vapor barrier means for providing a vapor seal be-

tween the first end of the first insulation layer and
the foundation of the pre-engineered building.
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58. The frameless enclosure assembly of claim 57
wherein the vapor barrier means is a generally continu-
ously extending flexible membrane which exiends be-
neath the foundation and is sealingly attached to the
base plate member.

59. The frameless enclosure assembly of clauns 49, 50,
51, 52, 53, 54, 55, 56, 57, or 58 wherein the panel secur-
ing means comprises at least one support spacer appara-
tus attachable to an underlaying portion of the struc-
tural assembly of the pre-engineered building, the wall
panel member supportable by the support spacer appa-
ratus, the support spacer apparatus comprising:

a spacer member having a first support surface and an
opposite second support surface, the spacer mem-
ber having at least one fastener aperture communi-
cating therethrough, and

fastener means for attaching the spacer member to
the structural assembly, the fastener means com-
prising:
at least one column member connected to the

spacer member and extensive from the second
support surface; and
at least one fastener member extendable through its
respective fastener aperture and attachable to the
substrate so that the column member is disposed
between the spacer member and the structural
assembly, the first support surface being thereby
disposed a predetermined distance from the
-structural assembly, each fastener member at-
tachable to the structural assembly at a randomly
selected location by the application of energy to
one end of the fastener member to cause attach-
ment of the other end of the fastener member to
the structural assembly.

60. The frameless enclosure assembly of claim 359
wherein the column member of the support spacer ap-
paratus is shaped to have an insulation penetrating end
which secures the flexible facing membrane to the
structural assembly when the support spacer apparatus
is attached thereto.

61. The frameless enclosure assembly of claim 34
wherein the lower portion of the structural assembly is
the foundation of the building, wherein the flexible first
facing membrane forms a first end tab portion at the first
end thereof and extending generally across the width of
the first facing membrane, and wherein the first mem-
brane attaching means comprises a base plate member
supported by the foundation and connected to the first
end tab portion such that the first end of the first facing
membrane is uniformly gripped along its width by the
base plate member, and wherein the first membrane
attaching means further comprises:

a retainer means disposed in pressing engagement
against the first insulation layer and compressing
same along a zone of compression for attaching the
facing membrane to the upper supporting portion
of the structural assembly near the second end of
the first facing membrane, a second insulation tail
portion of the first insulation layer extending past

- the retainer means and reverse folded over the
retainer means, the second insulation tail portion
selectively being of sufficient length to compensate
for the compressed thickness of the first insulation
layer along the zone of compression so that the first
insulation layer has substantially uniform resistance
to heat transfer along its second end.

62. The frameless enclosure assembly of claim 61

wherein the first facing membrane has a first edge tab
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portion along one edge thereof extensive beyond the
edge of the first insulation layer and the facing mem-
brane has a second edge tab portion along the other
edge thereof extensive beyond the other edge of the
first insulation Iayer, the frameless enclosure assembly
further comprising;:

first edge retaining means disposable along and COV-

ering an abutment joint formed when the frameless
enclosure assembly is disposed alongside another
frameless enclosure assembly such that the insula-
tion layers thereof are brought into edge abutment,
the first edge retainer means for grippingly engag-
ing the first edge tab portion of the first facing
membrane of the frameless enclosure assembly and
for grippingly engaging the second edge tab por-
tion of the facing membrane of the other frameless
enclosure assembly.

63. The frameless enclosure assembly of claim 62
further comprising:

second edge retaining means disposable along and

covering an abutment joint formed when the
frameless enclosure assembly is disposed alongside
the other frameless enclosure assembly such that
the insulation layers thereof are brought into edge
abutment, the second edge retainer means for grip-
pingly engaging the second edge tab portion of the
first facing membrane of the frameless enclosure
assembly and for grippingly engaging the first edge
tab portion of the facing membrane of the other
frameless enclosure assembly.

64. The frameless enclosure assembly of claim 62
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the first edge re-
taining means has a conduit extending a portion of the
length thereof, and the first edge retaining means has at
least one electrical device supported by the cover plate
portion, the electrical device connectable to an electri-
cal energy source via electrical conductors extending
through the conduit.

65. The frameless enclosure assembly of claim 63
wherein the second edge retaining means has a cover
plate portion covering the abutment joint, the second
edge retaining means has a conduit extending a portion
of the length thereof, and the second edge retaining
means has at least one electrical device supported by the
cover plate portion, the electrical device connectable to
an electrical energy source via electrical conductors
extending through the conduit.

66. The frameless enclosure assembly of claim 61
further comprising:

vapor barrier means for providing a vapor seal be-

tween the first end of the insulation layer and the
foundation.

67. The frameless enclosure assembly of claim 66
wherein the vapor barrier means is a generally continu-
ously extending flexible membrane which extends be-
neath the foundation and is sealingly attached to the
base plate member.

68. The frameless enclosure assembly of claim 34
wherein the first membrane attaching means comprises:

first retainer means disposed in pressing engagement

against the first insulation layer and compressing
same along a zone of compression for attaching the
first facing membrane to the lower supporting por-
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the facing membrane, a first insulation tail portion
of the first insulation layer extending past the first
retainer means and reverse folded over the first

36

retainer means, the first insulation tail portion se-
lectively being of sufficient length to compensate
for the compressed thickness of the first insulation
layer along the zone of compression so that the first
insulation layer has substantially uniform resistance
to heat transfer along its first end.

69. The frameless enclosure assembly of claim 68
wherein the first facing membrane attaching means
further comprises:

second retainer means disposed in pressing engage-

ment against the first insulation layer and com-
pressing same along a zone of compression for
attaching the first facing membrane to the upper
supporting portion of the structural assembly near
the second end of the first facing membrane, a
second insulation tail portion of the first insulation
layer extending past the second retainer means and
reverse folded over the second retainer means, the
second insulation tail portion selectively being of
sufficient length to compensate for the compressed
thickness of the first insulation layer along the zone
of compression so that the first insulation layer has
substantially uniform resistance to heat transfer
along its second end.

70. The frameless enclosure assembly of claim 69
wherein the facing membrane has a first edge tab por-
tion along one edge thereof extensive beyond the edge
of the first insulation layer and the facing membrane has
a second edge tab portion along the other edge thereof
extensive beyond the other edge of the first insulation
layer the frameless enclosure assemb]y further compris-
Ing:

first edge retaining means disposable along and cov-

ering an abutment joint formed when the frameless
enclosure assembly is disposed alongside another
frameless enclosure assembly such that the insula-
tion layers thereof are brought into edge abutment,
the first edge retainer means for grippingly engag-
ing the first edge tab portion of the facing mem-
brane of the frameless enclosure assembly and for
grippingly engaging the second edge tab portion of
the facing membrane of the other frameless enclo-
sure assembly. |

71. The frameless enclosure assembly of claim 70
wherein the first edge retaining means has a cover plate
portion covering the abutment joint, the first edge re-
taining means has a conduit extending a portion of the
length thereof, and the first edge retaining means has at
least one electrical device supported by the cover plate
portion, the electrical device connectable to an electri-
cal energy source via electrical conductors extending
through the conduit.

72. The frameless enclosure assembly of claim 70
further comprising:

second edge retaining means disposable along and

covering an abutment joint formed when the
frameless enclosure assembly is disposed alongside
the other frameless enclosure assembly such that
the insulation layers thereof are brought into edge
abutment, the second edge retainer means for grip-
pingly engaging the second edge tab portion of the
facing membrane of the frameless enclosure assem-
bly and for grippingly engaging the first edge tab
portion of the facing membrane of the other frame-
less enclosure assembly.

73. The frameless enclosure assembly of claim 74
wherein the second edge retaining means has a cover
plate portion covering the abutment joint, the second
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edge retaining means has a conduit extending a portion
of the length thereof, and the second edge retaining
means has at least one electrical device supported by the
cover plate portion, the electrical device connectable to
an electrical energy source via electrical conductors
extending through the conduit.

74. The frameless enclosure assembly of claim 69
wherein the lower supporting surface assembly is the
foundation of the building and further comprising:

vapor barrier means for providing a vapor seal be-
tween the first end of the insulation layer and the
foundation.

75. The frameless enclosure assembly of claim 74
wherein the lower supporting surface assembly is the
foundation of the building, and wherein the vapor bar-
rier means is a generally continuously extending flexible
membrane which extends beneath the foundation and is
sealingly attached to the base plate member.

76. The frameless enclosure assembly of claims 61, 62,
63, 66, 67, 64 65, 68, 69, 70, 72, 74, 75, 71 or 73 wherein
the panel securing means comprises at least one support
spacer apparatus attachable to an underlaying portion
of the structural assembly of the pre-engineered build-
ing, the wall panel member supportable by the support
Spacer apparatus, the support spacer apparatus compris-
Ing:

a spacer member having a first support surface and an
opposite second support surface, the spacer mem-
ber having at least one fastener aperture communi-
cating therethrough, and

fastener means for attaching the spacer member to

the structural assembly, the fastener means com-

prising:
at least one column member connected to the
spacer member and extensive from the second
support surface; and
at least one fastener member extendable through its
respective fastener aperture and attachable to the
substrate so that the column member is disposed
between the spacer member and the structural
assembly, the first support surface being thereby
disposed a predetermined distance from the
structural assembly, each fastener member at-
tachable to the structural assembly at a randomly
selected location by the application of energy to
one end of the fastener member to cause attach-
ment of the other end of the fastener member to
the structural assembly. |
77. The frameless enclosure assembly of claim 76
wherein the column member of the support spacer ap-
paratus is shaped to have an insulation penetrating end
which secures the flexible facing membrane to the
structural assembly when the support sensor apparatus
is attached thereto.
78. The frameless enclosure assembly of claim 34
where the structural assembly of the pre-engineered
building has a plurality of roof purhns and the enclo-
sure assembly further comprises:
a flexible second facing membrane having a first end,
a second end and an insulation supporting side;

second membrane attaching means for attaching the
first end of the second facing membrane to a se-
lected first roof purlin and for attaching the second
end of the second facing membrane to a selected
second roof purlin so that the second facing mem-
brane extends substantially uniformly taut between
the first and second roof purlins;
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a second insulation layer of compressible insulation
bonded to the insulation support side of the second
facing membrane, the second insulation layer hav-
ing a first layer end disposed near the first end of
the second facing membrane and a second layer
end disposed near the second end of the second
facing membrane;

a roof panel member positioned substantially parailel
to the second insulation layer so that the insulation
layer is disposed between the roof panel member
and portions of the underlaying roof purlins en-
closed by the roof panel member; and

roof panel securing means for securing the roof panel
member to the underlaying portions of the roof
purlins, a portion of the roof panel securing means
extendable through the second insulation layer and
transferring stress forces from the roof panel mem-
ber to the roof purlins of the structural assembly.

79. A frameless enclosure assembly of claim 78
wherein the first end of the second insulation layer on
the second facing membrane is disposed to overlap the
second end of the first insulation layer on the first facing
membrane.

80. The frameless enclosure assembly of claim 79
wherein: |

the wall panel securing means is characterized as
being constructed to penetrate the first insulation
layer while minimizing the diminution of the insu-
lation quality at the connections between the wall
panel securing means and the underlaying portion
of structural assembly; and

the roof panel securing means is characterized as
being constructed to penetrate the second insula-
tion layer while minimizing the diminution of the
insulation quality at the connections between the
roof panel securing means and the underlaying roof
purlins.

81. The frameless enclosure assembly of claim 80
wherein each of the first insulation layer and the second
insulation layer has a substantially umform thickness
throughout its length.

82. The frameless enclosure assembly of claim 81
wherein the first facing membrane has a first edge tab
portion along one edge thereof extensive beyond the
edge of the first insulation layer and the first facing
membrane has a second edge tab portion along the
other edge thereof extensive beyond the other edge of
the first insulation layer the frameless enclosure assem-
bly further comprising, in asseelatlon with the first
facing membrane:
~ wall first edge retaining means disposable along and

covering the abutment joint formed when the
frameless enclosure assembly is disposed alongside
another frameless enclosure assembly such that the
insulation layers thereof are brought into edge
abutment, the wall first edge retainer means for
grippingly engaging the first edge tab portion of
the first facing membrane of the frameless enclo-
sure assembly and for grippingly engaging the
second edge tab portion of the facing membrane of
the second frameless enclosure assembly:

wall second edge retaining means disposable along

 and covering the abutment joint formed when the
frameless enclosure assembly is disposed alongside
a third frameless enclosure assembly such that the
insulation layers thereof are brought into edge
abutment, the wall second edge retainer means for
grippingly engaging the second edge tab portion of |
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the first facing membrane of the frameless enclo-
sure assembly and for grippingly engaging the first
edge tab portion of the facing membrane of the
third frameless enclosure assembly; and

wherein the second facing membrane has a first edge 3
tab portion along one edge thereof extensive beyond the
edge of the second insulation layer and the second fac-
ing membrane has a second edge tab portion along the
other edge thereof extensive beyond the other edge of
the second insulation layer, the frameless enclosure 10
assembly further comprising, in association with the
second facing membrane:
roof first edge retaining means disposable along and
covering the abutment joint formed when the
frameless enclosure assembly is disposed alongside
the second frameless enclosure assembly such that
the insulation layers thereof are brought into edge
abutment, the roof first edge retainer means for
grippingly engaging the first edge tab portion of
the second facing membrane of the frameless enclo-
sure assembly and for grippingly engaging the
second edge tab portion of the facing membrane of
the second frameless enclosure assembly; and
roof second edge retaining means disposable along ’5
and covering the abutment joint formed when the
frameless enclosure assembly is disposed alongside
the third frameless enclosure assembly such that
the insulation layers thereof are brought into edge

abutment, the roof second edge retainer means for 10

grippingly engaging the second edge tab portion of

the second facing membrane of the frameless enclo-
sure assembly and for grippingly engaging the first
edge tab portion of the facing membrane of the

third frameless enclosure assembly. 35

83. The frameless enclosure assembly of claim 78
wherein the lower supporting surface assembly 1is the
foundation of the building and wherein: |

the flexible first facing membrane forms a first end tab

portion at the first layer end of the first insulation 4,

layer and extending generally across the width of

the first facing membrane, and wherein the first
membrane attaching means comprises:

a base plate member supported by the foundation
and connected to the first end tab portion such 45
that the first facing membrane is uniformly
gripped along its width by the base plate mem-
ber;

a retaining lip member supported by the upper
supporting portion of the structural assembly; 50
and

an insulation hooking member connected to the
first facing membrane and engagable with the
retaining lip member to connect the second end
of the first facing membrane to the upper sup- 55
porting portion of the structural assembly so that
the first facing membrane is uniformly gripped
along its width at the upper supporting portion
of the structural assembly;

and wherein the flexible second facing membrane A0

forms a first end tab portion at the first layer end of
the second insulation layer and extending generally
across the width of the second facing membrane,
and wherein the second membrane attaching means

is further characterized as attaching the first end 65

tab portion to the first roof purlin member such

that the second facing membrane is uniformly
gripped along its width at the first roof purlin;
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and wherein the second membrane attaching means
further comprises:
a retaining lip member supported by the second
roof purlin of the structural assembly; and
an insulation hooking member connected to the
second facing membrane and engagable with the
retaining lip member to connect the second end
of the second facing membrane to the second
roof purlin of the structural assembly so that the
second facing membrane i1s uniformly gripped
along its width at the second roof purlin of the
structural assembly. | |

84. The frameless enclosure assembly of claim 83
wherein:

one of the retaining lip member and the insulation

hooking member of the first membrane attaching
means has a plurality. of interlocking members to
selectively engage the other one of the retaining lip
member and the insulation hooking member so that
the tension in the first facing membrane can be
selectively adjusted; and

one of the retaining lip member and the insulation

hooking member of the second membrane attach-
ing means has a plurality of interlocking members
to selectively engage the other one of the retaining
lip member and the insulation hooking member so
that the tension in the second facing membrane can
be selectively adjusted.

85. The frameless enclosure assembly of claim 78
further comprises:

vapor barrier means for providing a vapor seal be-

tween the first end of the insulation layer and the
lower supporting portion of the structural assem-
bly.

86. The frameless enclosure assembly of claim 83
wherein the lower supporting surface assembly is the
foundation of the building and wherein the vapor bar-
rier means is a generally continuously extending flexible
membrane which extends beneath the foundation and is
sealingly attached to the base plate member.

87. The frameless enclosure assembly of claim 86
wherein the wall first edge retaining means has a cover
plate portion covering the abutment joint, the wall first
edge retaining means has a conduit extending a portion
of the length thereof, and the wall first edge retaining
means has at least one electrical device supported by the
cover plate portion, the electrical device connectable to
an electrical energy source via electrical conductors
extending through the conduit.

88. The frameless enclosure assembly of claim 87
wherein the wall second edge retaining means has a
cover plate portion covering the abutment joint, the
wall second edge retaining means has a conduit extend-
ing a portion of the length thereof, and the wall second
edge retaining means has at least one electrical device
supported by the cover plate portion, the electrical
device connectable to an electrical energy source via
electrical conductors extending through the conduit.

89. The frameless enclosure assembly of claims 78, 79,
80, 81, 83, 84, 85, 86, 82, 87 or 88 wherein each of the
wall panel securing means and the roof panel securing
means comprises at least one support spacer apparatus
attachable to an underlying portion of the structural
assembly of the preengineered building, the wall panel
member and the roof panel member supportable by its
respective support spacer apparatus, each support
spacer apparatus comprising;:
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a spacer member having a first support surface and an
opposite second support surface, the spacer mem-
ber having at least one fastener aperture communi-
cating therethrough, and
fastener means for attaching the spacer member to
the structural assembly, the fastener means com-
prising:
at least one column member connected to the
spacer member and extensive from the second
support surface; and

at least one fastener member extendable through its
respective fastener aperture and attachable to the
substrate so that the column member is disposed
between the spacer member and the structural
assembly, the first support surface being thereby
disposed a predetermined distance from the
structural assembly, each {fastener member at-
tachable to the structural assembly at a randomly
selected location by the application of energy to
one end of the fastener member to cause attach-
ment of the other end of the fastener member to
the structural assembly. |

90. The frameless enclosure assembly of claim 89

wherein each column member of each support spacer
apparatus is shaped to have an insulation penetrating
end which secures the respective facing membrane to
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the structural assembly when the support spacer appa-
ratus is attached thereto. |

91. In combination with an insulation batting having

a first end and a second end comprising a flexible facing

membrane and an insulation layer of compressible mate-

rial bonded to one side of the facing membrane, in

which the insulation batting is supported between a first

support member at one end of the insulation batting and

a second support member at the other end of the insula-

tion batting, the improvement comprising:

a retaining lip member supported by the first support

member: |

an insulation hooking member supported by the fac-

ing membrane and engagable with the retaining lip

member to connect an end of the insulation batting

to the first support member, the insulation hooking

member disposed a predetermined distance from

the end of the insulation batting so that the facing

membrane and insulation layer extending past the

insulation hooking member to the end retains sub-

stantial rigidity such that the end of the insulation

batting can be forced against an adjacent object in

a controlled manner which maintains the thickness

- dimension of the insulation batting end substan-

tially uniform therealong.
* % % * %
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,361,993

DATED . December 7, 1982
INVENTOR(S) : Harold G. Simpson

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below: i

In Column 3, Line 2, the word "more" should read =--move-—-
in Column 5, Line 27, the word "corosion” should read
——corrosion--; in Column 6, Line 52, the word "semidetailed”
should read --semi-detailed--; in Column 6, Line 66, the word
"cemidetailed" should read --semi-detailed--; in Column 7, Line
66, the word "Space" should read --Spacer--; in Column 8, Line
19, the word "penetration" should read --penetrate--; in Column |
11, Line 30, the numeral "26a" should read --26A--; in Column 14,
Line 17, the word "tap" should read —--tab--; in Column 36, Line
66, the claim designation "claim 74" should read --claim 72--; 1n
Column 40: Line 42, the claim designation "claim 86" should
read --claim 82--; and in Column 40, Line 65, the word
"obreengineered" should read --pre-engineered--.

Signed and Secaled this

Twenty-sixth Day Of April 1983 |

[SEAL]
Attest:

GERALD }. MOSSINGHOF F

Attesting Officer Commissioner of Patents and Trodemarks
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